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Your  Teachers’  Edition  and  Modern  Mathematics 


Teaching  Modern  Mathematics  Confidently 

Completeness  is  the  key  word  which  describes  a 
program  that  may  be  presented  with  confidence  by 
a  large  majority  of  elementary-school  teachers. 
Achievement  of  completeness  is  time-consuming  in 
the  writing  stage ;  completeness  is  tremendously  saving 
of  time  for  tho  program  in  use. 

Completeness,  as  represented  in  Mathematics  We 
Need,  implies 

•  careful  blending  of  mathematics  that  is  new  in 
the  curriculum  for  grades  1-8  and  mathematics 
that  is  time-tested  for  those  grades; 

•  adjustment  that  utilizes  the  excellent  growth 
that  teachers  have  made  in  the  last  three  decades; 

•  well-planned  use  of  the  many  important  prin¬ 
ciples  of  teaching  and  learning  of  elementary  math¬ 
ematics  that  have  become  available  in  the  last 
thirty  years; 

•  a  curriculum  organization  which  provides  an 
adequate  variety  of  presentations  at  a  sensible  pace 
so  that  thorough  understanding  is  achieved  before 
highly-technical  symbols  and  procedures  are  intro¬ 
duced  ; 

•  textbooks  which,  instead  of  merely  being  excel¬ 
lent  mathematical  outlines,  guide  the  discovery  of 
mathematical  ideas  superbly  through  sufficient  and 
varied  verbal  questioning  and  maintain  and  extend 
what  is  learned  through  strong  programs  of  enrich¬ 
ment,  practice,  application,  and  testing; 

•  teachers’  editions  so  carefully  prepared  that 
day  by  day  they  provide  for  every  need  in  building 
depth  of  background  and  in  individualizing  instruc¬ 
tion  by  including  a  wide  range  of  suggestions 
through  pre-book,  textbook,  and  post-book  les¬ 
sons; 

•  supplementary  devices  and  printed  materials 
skillfully  integrated  to  make  the  total  mathematics 
program  a  superb  instrument  for  teaching  and  for 
learning ; 

•  a  program  so  carefully  organized  that  it  can 
be  introduced  into  a  school  system  with  a  minimum 
of  confusion  and  without  the  sacrifice  of  time  taken 
from  other  important  subjects  of  the  curriculum 
which,  of  course,  are  also  demanding  time. 


Preparing  to  Teach  a  Modern  Program 

Before  we  examine  more  closely  with  you  the 
details  of  the  Mathematics  We  Need  program,  we 
would  like  to  say  more  about  the  all-pervasive 
problem  of  preparing  to  teach  a  modern  program. 

It  is  possible  to  work  out  programs  in  elementary 
mathematics  so  advanced  in  character,  so  skeleton¬ 
ized  in  form,  and  geared  to  so  rapid  a  pace  of 
learning  that  nearly  all  teachers  would  encounter 
great  difficulty  in  teaching  them.  This,  though,  is 
far  from  the  situation  you  will  encounter  if  you  are 
teaching  Mathematics  We  Need.  It  is  the  belief  of 
the  authors  of  this  series  that  you  have  a  program 
which  is  mathematically  powerful,  yet  is  also  highly 
teachable,  highly  learnable  by  all  children,  and 
highly  useful  to  them. 

Some  of  those  who  are  openly  critical  regarding 
the  inadequate  mathematical  background  of  teach¬ 
ers  propose  that,  if  teachers  will  take  a  single  short, 
hurried,  highly  technical  in-service  course  in  math¬ 
ematics,  they  can  be  readied  to  teach  modern 
mathematics.  From  this  hasty  survey,  teachers  are 
supposed  to  learn  all  the  complexities  and  refine¬ 
ments  of  the  subject  so  as  to  be  able  to  identify  the 
characteristics  of  the  difficult  concepts  and  to  ask 
the  right  questions  and  plan  the  best  activities  for 
pupil  discovery.  More  than  that, — it  is  presumed 
that  if  teachers  are  to  teach  a  program  in  which 
the  printed  material  is  hardly  more  than  a  mathe¬ 
matical  outline,  they  will  be  sufficiently  prepared 
so  they  can  write  the  supplementary  materials 
which  are  not  available  in  the  skeleton  of  prepared 
materials,  and  can  themselves  devise  what  is  needed 
for  practice,  maintenance,  problem-solving,  caring 
for  individual  differences,  and  evaluation. 

Those  of  us  who  were  responsible  for  the  prepa¬ 
ration  of  Mathematics  We  Need  recognize  that  brief 
courses  have  value  in  introducing  concepts.  Our 
concern  is  that  such  a  once-over  course,  isolated 
from  the  classroom,  cannot  come  anywhere  near 
readying  teachers  for  their  new  duties.  This  is  so, 
because  even  those  who  have  strong  orientation 
toward  mathematics  absorb  many  misconceptions 
in  the  single  exposure  provided  in  the  course.  Even 
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one  or  two  regular  mathematics  courses  leave  seri¬ 
ous  gaps.  The  only  solution  that  we  could  discern 
was  to  take  extra  years  to  prepare  a  program  that 
will  provide  you  each  day  with  a  maximum  of  help. 
Please  note  that  we  say  “each  day.”  Our  program 
gives  you  day-by-day  background  suggestions  to 


assist  you  in  deepening  and  refining  your  mathe¬ 
matical  understanding;  day-by-day  helps  in  guid¬ 
ing  correct  development  of  concepts  and  skills ;  and 
an  abundance  of  day-by-day  materials  for  mainte¬ 
nance,  practice,  problem-solving,  individualizing 
instruction,  and  evaluation. 


Facsimile  of  Pupil’s  Page 

Title  and  clue  caption  to  pinpoint  content 
Oral  developmental  questions  to  assure 
asking  of  right  questions  for  discovery  and  to 
clarify  concepts  for  pupils  and  teachers 

Variety  of  written  work,  including  practice 
to  further  clarify  and  to  nudge  learning  in  the 
direction  of  permanence 

References  to  extra  activities,  extra  prac¬ 
tice,  and  extra  problems  in  back  of  book  to 
help  make  very  complete  the  program  of 
caring  for  individual  differences 


Teacher’s  Page 

Objectives  and  Background  to  clarify  and 
extend  the  ideas  for  teachers 

Pre-Book  Lesson  that  provides  the  first 
stage  for  discovery 

Notes  for  Using  the  Text  Page  which  pro¬ 
vide  guiding  suggestions  so  that  important 
aspects  in  the  text  are  emphasized 

Individualizing  Instruction  which  provides 
wide  range  of  suggestions  as  a  capstone  of  the 
overall  program  of  individualization 


Using  the  Day-by-Day  Helps 

The  highlights  of  the  general  organization  of  a 
pupil’s  developmental  page  and  corresponding 
teacher’s  page  are  outlined  above.  To  make  more 
evident  to  you  the  value  of  our  suggestions  and 
aids,  we  discuss  with  you  below  the  stages  that  you 
may  want  to  follow  as  you  plan  a  lesson. 

The  items  mentioned  for  the  pupil’s  page  are 
characteristic  of  developmental  pages.  Besides  de¬ 
velopmental  pages,  there  are  many  pages  devoted 
to  resurveying,  reteaching,  exploring,  enrichment, 
problems,  practice,  maintenance,  and  testing. 

The  facsimiles  of  the  pupil’s  pages  in  this  Teach¬ 
ers’  Edition  have  the  further  help  of  answers  and 
annotations  printed  thereon,  over  and  above  the 
content  of  the  pupil’s  page  as  such. 

•  As  you  start  to  plan  a  lesson,  you  should  have 
clearly  in  mind  the  underlying  purposes  of  the 
authors  in  writing  that  text  page  (hereafter  referred 
to  as  “pupil’s  page”).  These  purposes  are  identi¬ 
fied  on  the  pupil’s  page  by  titles  and  clue  captions, 
and  they  are  further  clarified  by  carefully-stated 
Objectives  on  the  facing  page  of  teaching  sugges¬ 
tions  (hereafter  referred  to  as  “teacher’s  page”). 
In  addition  to  orienting  you  to  the  underlying 


purposes,  these  several  helps  will  enable  you  to 
determine  whether  the  pupil’s  page  is  to  be  used  to 
resurvey,  reteach,  explore,  develop  new  concepts, 
extend,  enrich,  improve  problem-solving  ability, 
provide  practice,  maintain  learning,  or  test  under¬ 
standing  or  skill. 

•  You  will  also  be  concerned  about  having  a 
thorough  understanding  of  each  mathematical  con¬ 
cept  or  idea  which  is  to  be  taught.  As  a  step  in 
this  direction,  (a)  read  through  the  oral  develop¬ 
ment  and  the  associated  reproduced  answers  on  the 
pupil’s  page  (oral  work  is  designated  by  [O] ; 
written  work  by  [W]),  and  then  (b)  read  the  Back¬ 
ground  section  of  the  teacher’s  page.  Note  that 
we  have  not  chosen  to  discuss  all  mathematical 
ideas  at  once  in  a  single  place,  as  in  a  few  pages 
in  the  end  matter,  because  this  form  of  treatment, 
separate  from  the  context  in  which  the  ideas  are 
taught,  would  probably  be  more  confusing  than 
helpful.  Instead,  in  accordance  with  our  day-by¬ 
day  plan,  we  cover  each  idea  thoroughly  at  the  time 
when  you  teach  it,  thus  enabling  you  to  relate  the 
idea  directly  to  the  content  prepared  for  students. 
Moreover,  this  plan  gives  us  the  opportunity  to 
approach  the  idea  with  you  in  a  variety  of  ways  so 
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that  the  idea  is  brought  to  the  work  on  later  pupil 
pages  and,  consequently,  discussed  again  in  Back¬ 
ground  discussions  on  many  of  those  pages.  * 

•  After  reading  the  Background  section,  read 
again  the  oral  development  on  the  pupil’s  page  to 
help  you  in  planning  your  procedure  for  guiding 
discovery  on  the  part  of  your  pupils.  Note  the 
order  of  the  statements  made  and  the  questions 
asked.  Attempts  to  guide  discovery  are  successful 
to  the  degree  that  learners  are  led  logically  step  by 
step  from  what  they  know  to  the  concluding  idea 
or  understanding  which  is  sought.  Stated  differ¬ 
ently,  clumsy  and  non-sequential  questioning  gets 
nowhere  and  defeats  the  purpose  of  instruction. 

We  take  pride  in  the  developmental  lessons  in 
our  program.  In  the  writing  of  each  lesson,  ques¬ 
tions  have  been  worded  carefully,  only  to  be  re¬ 
worded  and  then  reworded  again  in  the  interest  of 
clarity;  and  questions  have  been  tried  out  in  one 
sequence  after  another  in  search  of  the  best  order 
attainable.  As  we  have  said,  we  take  pride  in  the 
final  product,  but  our  pride  is  tempered  with 
awareness  that  we  have  done  no  more  than  authors 
of  texts  should  do.  Many  teachers  starting  on  a 
new  program  will  not  find  it  possible,  on  their  own, 
to  devise  a  sequence  of  questions  adequate  to -guide 
discovery  effectively,  and  they  are  entitled  to  what 
help  can  be  given  them.  Teachers  who  are  more 
sophisticated  in  mathematics  will  see  in  what  we 
offer  a  means  of  checking  and  possibly  improving 
their  own  patterns  of  questioning. 

The  introductory  problem  and  the  sequence  of 
questioning  in  the  oral  development  have  these 
further  values :  (a)  the  introductory  illustrative 
problem  that  is  utilized  to  introduce  the  develop¬ 
ment  often  serves  to  motivate  pupils;  (b)  the  oral 
responses  will  help  you  keep  track  of  your  pupils’ 
thinking;  and  (c)  these  developmental  lessons 
enable  you  to  help  your  pupils  acquire  skill  in 
reading  with  understanding  the  closely-knit  type  of 
writing  that  is  characteristic  of  mathematical  mate¬ 
rial.  Point  (c)  needs  to  be  emphasized.  Pupils 

*  If  you  are  interested  in  examining  a  number  of  the 
ideas  at  one  time,  first  turn  to  Terms  with  Illustrations, 
page  365  of  this  Teachers’  Edition.  Then,  for  more 
detailed  study,  turn  to  pages  xv-xvii  to  locate  references 
in  this  Teachers’  Edition  to  pages  where  further  discus¬ 
sion  of  the  ideas  may  be  found. 


who  do  not  have  elementary-school  texts  that 
require  this  kind  of  reading  will  almost  certainly 
encounter  serious  difficulties  when  they  deal  with 
the  heavily  verbal  texts  at  later  grade  levels. 

•  Now  with  the  purposes,  a  clear  understanding 
of  the  content  to  be  taught,  and  the  general  plan 
of  guided  discovery  of  the  pupil’s  page  in  mind, 
read  the  Pre-Book  Lesson  on  the  teacher’s  page. 
Here,  too,  we  felt  that  we  should  take  whatever 
time  was  necessary  to  work  out  with  exceeding  care 
model  plans  of  instruction  to  precede  the  study  of 
the  text  page — model  plans  only  in  the  sense  of 
illustrative  patterns  to  be  adapted  as  desired. 

Seek  these  things  from  the  suggestions  in  the 
Pre-Book  section:  a  further  opportunity  to  enhance 
your  own  understanding;  an  excellent  technique 
for  inventorying  pupil  background  prior  to  more 
systematic  development;  a  first  approach  to  the 
idea — an  approach  that  offers  optimum  oppor¬ 
tunity  for  guided  discovery,  and  one  that  is  less 
abstract  and  is  closer  to  pupils’  experiences  than 
the  text  development;  and  an  opportunity  to 
strengthen  earlier  learnings  that  are  needed  for  the 
new  topic. 

•  As  you  turn  to  the  section  on  the  teacher’s  page 
entitled  Using  the  Text  Page,  you  will  be 
closely  relating  the  suggestions  in  this  section  to 
the  [O]  and  [W]  sections  of  the  pupil’s  page.  It  is 
at  this  point  that  you  crystallize  the  plan  that  you 
will  use  for  the  portion  of  the  lesson  that  pertains 
to  the  basic  purpose  of  the  page. 

•  In  completing  your  planning  of  the  lesson,  you 
will  need  to  be  concerned  regarding  the  extensions, 
practice,  maintenance,  problem-solving,  and  test¬ 
ing  requirements  that  are  so  fundamental  in  caring 
for  individual  differences.  Mathematics  We  Need , 
because  it  is  a  complete  program,  provides  all  of 
these.  First,  look  at  the  pupil’s  page  itself.  You 
frequently  will  find  on  that  page  one  or  more  sets 
of  the  following:  practice  items  presented  in  inter¬ 
esting  variations;  maintenance  exercises  for  con¬ 
cepts  developed  earlier;  a  section  of  enrichment;  a 
set  of  problems;  a  brief  test.  Also,  on  a  pupil’s 
page,  you  often  will  find  references  to  one  or  more 
of  the  following:  Reteaching  (except  for  grades 
1-3),  Extra  Examples,  Extra  Problems,  Extra 
Activities.  These  are  references  to  the  valuable 
reservoir  at  the  end  of  the  pupil’s  book.  For  obvious 
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reasons,  reteaching  is  included  in  the  first  chapters 
in  grades  2  and  3  instead  of  in  the  reservoir. 

•  Although  we  have  moved  a  long  way  toward 
completeness  in  building  into  the  textbook  itself  a 
very  comprehensive  program  for  caring  for  individual 
differences,  we  have  not  been  satisfied  to  stop  there. 
You  will  find  on  many  teacher’s  pages  that  there 
are  helpful  suggestions  for  Slower  Learners,  All  Pupils, 
and  More  Capable  Children  under  the  general  heading 
Individualizing  Instruction.  This  wealth  of  ma¬ 
terials  for  individualizing  your  teaching  combined 
with  all  that  is  provided  in  the  pupil’s  book  means 
that  you  can  help  each  pupil  achieve  at  his  highest 
level. 

In  summary,  then,  as  exemplified  by  almost  any 


pupil’s  page  and  its  accompanying  teacher’s  page, 
we  have  tried  to  give  you  a  self-contained  program 
that  day  by  day  relates  the  content  of  each  day’s 
work  to  the  total  mathematics  program ;  that  helps 
you,  the  teacher,  to  have  the  kind  of  clear  and 
thorough  understanding  of  the  content  that  is 
needed  for  superior  teaching;  that  has  a  model  set 
of  questions  for  each  development  to  help  each 
pupil,  largely  through  his  own  efforts,  discover 
concepts  and  procedures;  that  gives  you  guidance 
in  setting  up  the  highly  important  pre-book  lessons; 
and  that  provides  for  you  complete  programs  of 
practice,  maintenance,  problem-solving,  enrich¬ 
ment,  and  testing,  over  and  above  a  most  carefully- 
worked-out  sequence  of  mathematical  content. 
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Notes  Regarding  the  Mathematics  We  Need  Program 


Building  on  Mathematical  Structure 

In  elementary-school  mathematics,  pupils  use 
and  study  progressively  more  sophisticated  sets  of 
numbers — counting  numbers,  whole  numbers,  frac¬ 
tion  numbers  (non-negative  rational  numbers), 
integers,  rational  numbers,  and  real  numbers.  As 
new  sets  of  numbers  are  investigated,  operations 
on  these  sets  are  defined  and  properties  of  these 
operations  are  observed  and  generalized.  In  turn, 
these  properties  supply  the  justifications  for  various 
algorithms  such  as  those  that  are  used  for  finding 
sums  or  products.  This  explicit  study  of  various 
number  systems,  of  operations  on  their  sets  of 
elements,  of  properties  of  these  operations,  and  of 
applications  of  these  properties  is  frequently  called 
study  of  mathematical  structure.  * 

In  the  Mathematics  We  Need  series,  stress  is  placed 
on  a  realistic  developmental  program  leading  to 
having  pupils  eventually  see  elementary  mathe¬ 
matics  as  a  structured  subject.  The  program  has  a 
first  cycle  that  introduces  during  the  first  four  years 
the  elements  of  the  structure  in  a  somewhat  intui¬ 
tive  and  inductive  approach — this  builds  under¬ 
standings  and  skills  carefully,  unencumbered  by 
extensive  symbolism.  Then,  in  a  second  cycle,  the 
program  becomes  more  explicit  and  more  symbolic 
so  as  to  provide  optimum  progress  toward  a  logical, 
formal,  deductive  approach  to  the  study  of 
mathematics. 

In  the  early  school  years,  the  concept  of  a  set  is 
developed  through  well-planned  study  of  natural 
objects,  and  then  by  extension  to  sets  of  numbers. 
The  sets  of  counting,  whole,  and  fraction  numbers 
are  carefully  studied  and  the  operations  on  these 
sets  are  progressively  discovered.  Similarly,  the 
Commutative  and  Associative  Properties  of  Addi¬ 
tion  and  Multiplication,  the  Distributive  Property 
of  Multiplication  over  Addition,  zero  as  the  identity 
element  for  addition,  one  as  the  identity  element 
for  multiplication,  and  additive  and  multiplicative 
(mul'ti-pli-ka'tiv)  inverses  are  studied  first  through 

*  The  illustration  on  the  title  page  of  the  textbook 
may  be  used  to  indicate  to  pupils  the  general  goal  of 
the  book  in  the  study  of  structure. 


observation  in  many  examples.  Then  after  pupils 
have  encountered  these  concepts  repeatedly  in  a 
variety  of  situations  and  have  generalized  them  at 
their  own  level  of  maturity  and  understanding, 
technical  names  are  attached  to  various  sets  of 
numbers  and  to  properties  of  the  operations  on 
these  sets. 

In  the  middle  grades,  the  properties  of  operations 
are  used  explicitly  to  justify  the  procedures  in 
multiplication  algorithms  and  long-division  algo¬ 
rithms.  Properties  of  operations  on  non-negative 
rational  numbers  are  explicitly  stated  and  named 
and  are  used  to  justify  procedures  in  adding,  sub¬ 
tracting,  multiplying,  and  dividing  in  this  set  of 
numbers. 

In  grades  seven  and  eight  the  interrelation  of  the 
various  sets  of  numbers  studied  previously  is  ob¬ 
served  and  diagrammed.  The  negatives  of  whole 
numbers  are  introduced  and  the  set  of  integers  is 
identified.  The  properties  of  the  operations  on 
these  various  sets  are  summarized  and  are  symbol¬ 
ized  in  forms  such  as  a  +  b  —  b  -f-  a.  In  these 
grades,  too,  other  number  systems  are  introduced, 
non-negative  and  negative  rational  numbers  are 
recognized  as  making  up  the  set  of  rational  num¬ 
bers,  and  numbers  that  correspond  to  points  on 
the  number  line  but  that  cannot  be  expressed  in 
the  form  -f,  with  a  and  b  integers  and  b  9^  0,  are 
named  “irrational  numbers.”  Finally,  the  union 
of  the  sets  of  rational  and  irrational  numbers  is 
found  to  be  the  set  of  real  numbers.  As  these  sets 
of  numbers  are  introduced  through  applications, 
their  properties  are  observed  and  generalized. 
Throughout  this  study,  the  properties  of  the  opera¬ 
tions  on  these  sets  are  seen  to  justify  more  complex 
computations  and  are  used  to  justify  short  cuts, 
mental  procedures,  and  steps  in  solving  open 
mathematical  sentences. 

It  should  be  emphasized  that  the  program  as  a 
whole  involves  a  gradual,  progressively  more  ex¬ 
plicit  development  starting  in  the  primary  grades, 
extending  through  grade  8,  and  then  continues 
into  the  high-school  books  in  the  Ginn  Modern 
Mathematics  Series.  The  pupil  is  led  naturally 
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from  intuitive  reasoning  to  the  threshold  of  formal 
study  of  the  number  systems.  Ideas  are  introduced 
when  they  can  be  made  reasonable  to  the  pupil. 
Once  they  are  introduced,  they  are  used.  The  pupil 
is  not  artificially  or  unrealistically  subjected  to 
formalism,  technical  terms,  and  symbols  until  the 
ideas  are  well  established. 

With  such  a  program,  the  pupil  is  helped  to 
understand  what  he  is  doing  and  sees  the  study  of 
mathematics  as  a  unified,  rational  whole.  At  the 
same  time  he  has  a  sound  basis  for  a  logical  deduc¬ 
tive  study  of  mathematics  in  the  years  that  follow. 

Building  on  Mathematical  Strands 

There  are  certain  basic  mathematical  concepts, 
fundamental  principles,  and  computational  tech¬ 
niques  which  permeate  and  unify  the  entire  mathe¬ 
matics  program,  kindergarten  through  grade  8. 
These  we  call  “mathematical  strands.”  Many 
strands  are  introduced  in  the  early  grades  with 
provision  for  consistent  reinforcement  and  extension 
at  each  succeeding  grade  level.  At  whatever  point 
the  first  presentation  is  made,  opportunities  are 
given  for  building  on  these  strands,  a  number  of 
which  are  mentioned  below: 

1.  Sets  and  Operations  on  Sets — studied  as  the 
basis  for  the  development  of  whole-number  con¬ 
cepts,  for  the  understanding  of  operations  on  num¬ 
bers,  and  for  clarification  of  geometric  ideas 

2.  Number — study  of  the  set  of  whole  numbers 
extended  to  the  sets  of  non-negative  rational  num¬ 
bers,  integers,  non-negative  and  negative  rational 
numbers,  and  real  numbers 

3.  Numeration  Systems — thorough  study  of  our 
base-10  place-value  system;  comparison  with  place- 
value  systems  having  bases  other  than  10 

4.  Operations  on  Sets  of  Numbers — study  of  the 
meaning  of  operation,  certain  defined  operations, 
and  the  properties  of  the  operations  and  use  of 
these  ideas  to  make  logical  the  computational 
techniques  which  are  in  general  use 

5.  Estimation  and  Methods  of  Mental  Compu¬ 
tation 

6.  Mathematical  Sentences  — emphasis  upon 

symbols  for  operations  (+,  — ,  X,  -5-,  )  )  and 

symbols  which  indicate  equality,  inequality,  and 
order  ( = ,  ^ ,  < ,  > ,  < ,  > ) ;  true,  false,  and  open 
mathematical  sentences 


7.  Problem-Solving — extended  from  simple  one- 
step  situations  to  complex  situations  which  require 
the  statement  and  solution  of  involved  mathe¬ 
matical  sentences 

8.  Non-Metric  Geometry — starting  from  the  rec¬ 
ognition  of  common  geometric  figures  and  progress¬ 
ing  gradually  to  the  study  of  properties  of  such 
figures  as  prisms,  pyramids,  cylinders,  cones,  and 
spheres 

9.  Measurement — a  strand  which  utilizes  many 
concepts  of  metric  geometry 

To  illustrate  more  fully  the  development  of  a 
strand  and  the  manner  in  which  such  a  sequence 
contributes  to  a  unified  whole,  let  us  examine  in 
some  detail  a  strand  that  is  somewhat  closer  to 
applied  mathematics — the  measurement  strand. 
Illustrations  of  certain  other  strands  were  provided 
in  the  section  entitled  Building  on  Mathematical 
Structure. 

The  study  of  measurement  progresses  from  simple 
beginnings  when  pupils  intuitively  sense  a  differ¬ 
ence  in  sizes  of  objects,  to  the  need  for  comparison 
through  the  selection  and  use  of  appropriate  units 
of  measurement,  to  the  development  in  the  upper 
grades  of  ideas  of  precision.  Experiences  in  the 
measurement  of  a  variety  of  physical  objects  in  the 
environment  are  provided,  but  the  discussion  that 
follows  will  be  limited  to  the  developmental  se¬ 
quence  for  the  measurement  of  length,  area,  and 
volume. 

Basic  to  the  concept  of  measurement  in  the 
elementary  grades  is  the  idea  of  a  unit  of  measure¬ 
ment  which  is  of  the  same  nature  as  the  thing  to 
be  measured.  The  measure  of  a  segment  is  in 
terms  of  a  unit  that  is  a  line  segment;  the  measure 
of  an  angle  is  in  terms  of  a  unit  that  is  an  angle; 
the  measure  of  a  region  is  in  terms  of  a  unit  that 
is  a  region,  and  so  on.  However,  the  unit  need 
not  be  a  standard  unit,  and  the  initial  phase  for 
the  study  of  each  type  of  measurement  is  the  use 
of  a  variety  of  arbitrary  units.  Thus,  attention  is 
focused  upon  the  process  rather  than  upon  the  unit. 

Pupils  see  that  they  may  express  the  length  of 
their  desks,  of  the  table,  or  of  the  bookcase  in  such 
arbitrary  units  as  “finger  inch”  or  “pencil.”  They 
may  find  the  length  of  the  room  in  “paces.” 
Emphasis  is  placed  upon  the  idea  that  the  measure 
of  a  segment  is  a  number  which  indicates  how 
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many  times  the  unit  is  applied  in  the  distance  from 
one  end  point  to  the  other  end  point  of  the  segment 
measured.  To  name  a  length  is  to  mention  both 
the  number  that  is  the  measure  and  the  unit  of 
measurement — for  example,  5  feet. 

As  pupils  experiment  with  arbitrary  units  they 
find  that  convenience  in  measuring  requires  the 
use  of  both  large  and  small  units.  These  and  other 
experiences  bring  to  pupils  a  realization  of  the 
necessity  for  standard  units  and  the  need  to  develop 
skill  in  the  use  of  standard  measuring  devices  scaled 
in  inches,  centimeters,  feet,  yards,  and  so  on. 

Since  the  measure  of  a  segment  may  not  always 
be  a  whole  number,  a  logical  approach  to  the  study 
of  rational  numbers  is  provided.  Throughout 
grades  4-6,  measurement  units  and  the  work  with 
rational  numbers  are  closely  related  and,  hence, 
they  reinforce  each  other. 

The  part  of  the  measurement  strand  which  deals 
with  the  measure  of  the  region  builds  on  the  basic 
concepts  developed  for  the  measurement  work  with 
segments.  Pupils  first  use  unit  regions  having 
various  shapes — triangular,  rectangular,  circular, 
square.  When  a  square  region  is  recognized  as 
the  most  advantageous  unit,  then  the  square  inch, 
the  square  centimeter,  the  square  foot,  and  so  on 
are  derived  from  the  corresponding  standard  units 
for  segments.  In  all  phases  of  the  measurement 
strand,  there  is  emphasis  upon  the  idea  that  the 
smaller  the  unit  used,  the  more  precise  the  meas¬ 
urement. 

When  measurement  of  volume  is  developed  in 
grade  6  and  then  extended  in  grades  7  and  8,  the 
basic  measurement  ideas  described  for  segments 
and  regions  are  utilized.  Further  extension  of  the 
work  in  measurement  includes  the  development  of 
such  formulas  as  those  for  computing  perimeter, 
area,  and  volume. 

Values  of  Precision  in  Mathematical  Language 

In  a  modern  program,  more  emphasis  is  placed 
on  the  ideas  underlying  mathematics  and  more 
attention  is  given  to  abstract  patterns  of  thought. 
To  achieve  all  this,  new  symbolism  and  terminology 
are  needed  in  the  early  grades.  However,  this  sym¬ 
bolism  and  terminology  must  not  be  arbitrarily 
rushed  into  the  program — what  is  introduced  must 
be  precise  but,  at  the  same  time,  it  must  be  intro¬ 


duced  gradually.  This  introduction  should  occur 
after  sufficient  understanding  has  been  achieved  so 
that  the  use  of  the  symbol  or  term  will  promote 
more  complete  understanding  of  the  concept  under 
study.  Once  introduced,  such  symbolism  and  ter¬ 
minology  has  to  be  maintained  throughout  the  pro¬ 
gram  with  frequent  reinforcement  and  extension. 

The  degree  of  precision  used  at  a  certain  level 
should  depend  not  only  on  the  subject  matter  of 
that  level  but  also  on  how  well  it  will  hold  up 
under  more  advanced  treatment.  For  example,  the 
statement  “When  numbers  are  added,  the  sum  is 
greater  than  any  addend.”  seems  very  precise  if 
the  only  numbers  that  are  known  to  the  pupil  are 
the  counting  numbers  1,  2,  3,  and  so  on.  However, 
the  lack  of -precision  becomes  evident  when  the 
pupil  learns  about  the  set  of  whole  numbers,  with 
its  new  member  0,  and  recognizes  that  for  3  +  0, 
for  instance,  the  sum  is  not  greater  than  the 
addend  3. 

Traditional  mathematical  areas — algebra,  geom¬ 
etry,  trigonometry — still  form  the  core  of  the 
secondary-mathematics  program,  but  this  core  is 
enveloped  by  modern  notation,  modern  approaches 
and,  to  some  extent,  new  concepts.  Such  a  program 
is  easily  studied  if  good  foundations  have  been  laid 
in  the  elementary  program.  Thus,  precision  in  an 
elementary  program  is  necessary  to  clarify  and 
simplify  the  material  being  studied  at  any  particu¬ 
lar  level  and  to  lay  sound  foundations  for  clear  and 
concise  definitions  for  extensive  development  of 
work  in  later  grades. 

Geometry  provides  a  good  illustration  of  the 
value  of  careful  use  of  language.  Precision  in 
presenting  geometric  concepts  is  needed  in  order 
that  the  pupil  understand,  early  in  his  training, 
the  difference  between  metric  and  non-metric 
geometry  and  the  difference  between  abstract  sets 
of  points  and  geometric  shapes  in  the  physical 
universe.  Such  precision  is  necessary  not  only  for 
further  study  in  geometry  but  also  in  order  to 
understand  better  the  subject  matter  that  is  being 
presented  in  many  of  the  modern  science  programs. 

Although  the  need  for  precise  terminology  in 
enabling  pupils  to  communicate  their  thoughts 
with  clarity  is  recognized,  it  is  unfortunate  that, 
even  in  the  so-called  modern  approach  to  mathe¬ 
matics,  there  does  not  exist  universally  accepted 
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terminology.  This  leads  to  some  confusion  as  one 
turns  to  different  sources.  However,  we  are  closer 
to  such  an  ideal  situation  than  ever  before.  Mathe¬ 
matics  We  Need  employs  terminology  that  is  up-to- 
date,  generally  accepted,  and  widely  used.  In 
cases  where  variations  of  terminology  for  a  certain 
idea  exist,  Mathematics  We  Need  introduces  such 
variations  when  this  does  not  lead  to  inconsistency. 

Using  Mathematics 

The  expression  “using  mathematics”  means  the 
employing  of  ideas  from  mathematics  that  help 
solve  the  many  numerical  and  geometrical  prob¬ 
lems  so  common  in  this  scientific  age,  as  well  as 
problems  in  more  advanced  phases  of  mathematics. 
In  other  words,  mathematics  taught  in  an  elemen¬ 
tary  grade  has  two  major  applications.  One  is 
external  as  applied  to  realistic  problems  and  the 
other  is  internal  as  developmental  in  instilling  an 
attitude  of  creative  attack  on  the  mathematics  of 
later  grades  and  the  mathematics  of  the  future, 
some  of  which  is  now  not  even  known. 

We  normally  think  of  the  external  use  when  we 
refer  to  “applied”  mathematics.  Pupils,  of  course, 
do  use  mathematics  in  real-life  situations  outside 
the  classroom,  but  the  immediate  practical  situa¬ 
tions  do  not  constitute  a  complete  curriculum. 
Pupils  also  need  to  study  problem-solving  situations 
of  a  more  abstract  and,  in  a  sense,  less  realistic 
nature.  Because  of  the  pressure  of  many  language 
patterns  and  combinations  of  situations,  many  as 
yet  undreamed  of,  it  is  difficult  to  teach  each 
pattern  of  words  individually  in  an  effort  to  help 
pupils  interpret  independently  all  the  problems 
they  might  face. 

Providing  a  powerful  foundation  for  problem¬ 
solving  is  the  concept  of  a  mathematical  model. 
A  problem  normally  involves  the  application  of 
mathematics  to  some  physical  situation.  But  to 
solve  the  problem,  the  pupil  must  translate  the 
description  in  words  into  the  language  of  mathe¬ 
matics.  In  technical  terms,  he  needs  to  learn  how 
to  set  up  a  mathematical  model  for  the  problem. 
At  first,  this  model  may  be  the  basic  idea:  If  the 
two  addends  are  known ,  addition  is  used  to  find  the 
sum;  or  If  a  sum  and  an  addend  are  known ,  subtrac¬ 
tion  is  used  to  find  the  unknown  addend.  Similarly, 
If  the  two  factors  are  known,  multiplication  is  used 


to  find  the  product;  or  If  a  product  and  one  factor 
are  known,  division  is  used  to  find  the  unknown  factor. 
Later,  the  pupil  moves  to  a  more  symbolic  model 
— a  mathematical  sentence  for  the  situation. 
In  many  cases,  this  sentence  may  be  a  state¬ 
ment  of  an  addends-sum  relationship  (for  exam¬ 
ple,  8  +  6  =  n)  or  a  statement  of  a  factors- 
product  relationship  (for  example,  3  X  n  =  24) ; 
or  perhaps  a  statement  of  a  well-known  formula 
such  as  F  =  ^ C  +  32.  This  means  that  pupils 
must  learn  to  express  verbal  statements  as  mathe¬ 
matical  sentences,  and  be  able  to  solve  these  sen¬ 
tences  once  they  have  been  written.  The  final 
phase  of  problem-solving  consists  of  the  pupil’s 
translating  into  its  physical  meaning  in  the  problem 
situation  the  answer  he  obtained  by  working  in 
the  model. 

Problems  chosen  to  illustrate  problem-solving 
techniques  can  be  very  interesting.  Fortunately, 
pupils  enjoy  a  wealth  of  applied  problems  which 
are  significant  to  them.  They  like  to  know  more 
about  how  mathematics  is  actually  used  in  science, 
in  technology,  in  sports,  in  business,  in  the  social 
sciences,  and  so  on.  Even  when  not  immediately 
practical  for  pupils,  such  uses  of  mathematics  help 
them  develop  problem-solving  skills  and  enable 
them  to  understand  how  other  people  use  mathe¬ 
matics. 

The  second  major  aspect  of  using  mathematics 
is  often  neglected  when  teaching  a  particular  topic. 
Virtually  all  of  the  mathematics  developed  in  the 
elementary  grades  is  needed  later  in  other  mathe¬ 
matics  courses  and  potentially  in  presently  unrecog¬ 
nized  uses.  It  is  often  difficult  to  explain  in 
meaningful  terms  to  the  pupil  that  he  is  studying 
a  topic  one  year  so  that  he  can  use  it  another  year 
or  even  several  years  in  the  future,  in  connection 
with  other  topics  in  mathematics  presently  unknown 
to  him. 

This  study  of  mathematics  for  its  own  sake, 
which  might  be  called  internal  applications,  takes 
many  forms:  learning  basic  skills  for  future  appli¬ 
cation,  solving  problems  of  a  purely  numerical 
nature,  solving  fun  or  recreational  problems,  and 
others.  Indeed,  most  of  the  modern  topics  such  as 
sets,  properties,  numeration  systems,  and  non¬ 
metric  geometry  are  justified  as  an  important  part 
of  the  curriculum,  because  of  their  usefulness  in  the 
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development  of  insight,  in  providing  an  orderly 
base  for  mathematical  thinking,  and  in  meeting 
the  mathematical  needs  of  the  future  rather  than 
because  of  their  immediately  utilitarian  value. 

In  a  complete  elementary-mathematics  program, 
then,  pupils  encounter  mathematics  which  they  will 
use  in  several  ways :  actual  applications  to  problems 
in  their  own  life;  applications  to  problems  beyond 
their  relatively  limited  experiences,  techniques  and 
understandings  that  will  help  them  unlock  mathe¬ 
matics  in  the  future;  and  problems  of  a  puzzle  or 
recreational  nature. 

There  is  no  sharp  distinction  between  “pure” 
and  “applied”  mathematics,  and  that  is  as  it  should 
be.  If  mathematics  is  to  be  functional  and  worth¬ 
while  for  a  pupil,  he  should  think  of  the  subject  as 
one  which  is  used  so  often  that  it  is  practical,  but 
also  as  one  which  is  fascinating  in  its  own  right, 
without  regard  to  application.  This  “dual  but 
unified”  nature  of  mathematics  is  excellently  re¬ 
flected  in  the  Mathematics  We  Need  series. 

Providing  for  Individual  Differences 

The  extraordinarily  great  range  of  differences 
within  and  among  children  at  any  given  age  level 
often  is  neither  well  defined  nor  understood.  At 
the  fifth-grade  level,  for  instance,  it  is  normal  to 
find  children  ranging  from  early  third-grade  to  late 
eighth-grade  levels  in  interest,  ability,  and  achieve¬ 
ment.  Psychologists  did  not  discover  individual 
differences,  they  merely  described  their  range. 

Most  of  us  as  teachers  and  parents  are  con¬ 
ditioned  to  judge  progress  or  success  in  terms  of 
some  preconceived  notion  of  a  standard  which  is 
considered  to  be  average  or  normal.  Our  levels 
of  expectation  in  mathematics  instruction  and 
achievement  are  affected  by  some  such  “average.” 
Making  adjustments  for  children  who  deviate  from 
this  normal  expectation  is  a  major  responsibility  if 
the  effectiveness  of  our  instruction  is  to  be  at  a 
maximum.  The  provisions  and  recommendations 
for  attaining  the  highest  level  of  interest  and 
achievement  by  all  pupils  which  are  found  in  the 
Mathematics  We  Need  series  stem  from  the  following 
philosophy  of  mathematical  learning: 

a.  A  sound,  carefully  prepared,  sequential  set 
of  mathematical  ideas  and  skills  must  be  made 
available  to  all  pupils. 


b.  Regardless  of  whether  or  not  a  school  system 
uses  acceleration  as  one  way  of  providing  for  indi¬ 
vidual  differences,  there  still  must  be  a  wide  variety 
of  activities  provided  in  the  basic  printed  program. 
This  is  so  because  even  when  pupils  are  accelerated, 
there  will  still  be  individuals  who  differ  within  the 
accelerated  group  and  who  must,  therefore,  have 
differentiated  assignments. 

c.  Enrichment  activities  should  be  available  to 
all  pupils.  Slower  learners  should  not  be  denied 
the  excitement  and  additional  insight  often  found 
in  enrichment  activities.  In  general,  enrichment 
work  extends  and  supplements  the  basic  mathe¬ 
matics  program.  It  affords  an  opportunity  to  take 
“side  trips”  into  the  world  of  mathematics  which 
may  be  equally  enjoyed  by  all  pupils.  -  Mathematics 
We  Need  frequently  provides  enrichment  sugges¬ 
tions  which  can  be  used  with  all  pupils. 

There  is  a  wide  range  of  activities  and  suggestions 
for  individualizing  instruction  available  in  the 
Mathematics  We  Need  series. 

•  In  the  pupil’s  textbook  you  will  find  a  variety 
of  extra  materials.  At  intervals  through  the  chap¬ 
ters  of  each  book  are  sections  which  are  clearly 
indicated  as  being  intended  for  enrichment.  Many 
other  pages  offer  alternate  ways  of  performing  an 
operation  or  carrying  out  new  activites  for  children 
to  try. 

•  The  reservoir  at  the  end  of  each  textbook  for 
grades  3-8  provides  three  types  of  extra  help. 
These  are  found  under  the  following  titles:  (1) 
Extra  Problems;  (2)  Extra  Examples;  and  (3) 
Extra  Activities.  Further,  in  grades  4-8,  some 
Reteaching  helps  are  provided  in  the  reservoir. 
Each  of  these  sections  can  be  an  excellent  and 
useful  source  of  material  for  individuals  or  small 
groups  of  children  as  the  occasion  demands.  Ref¬ 
erences  to  these  extra  exercises  are  provided  at  the 
end  of  appropriate  material  in  the  basic  pages  of 
the  textbook. 

•  A  section  entitled  Individualizing  Instruc¬ 
tion  is  available  in  most  of  the  lesson  plans.  Sug¬ 
gestions  in  this  section  include  those  for  all  pupils, 
for  those  who  are  slower  learners,  and  for  those 
who  are  more  capable.  Often,  several  different 
types  of  activities  are  suggested  for  a  given  group 
of  children.  Thus,  a  wide  variety  of  experiences 
in  learning  mathematical  concepts  is  provided. 
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•  The  carefully  developed  discussions  in  the 
Background  section  of  lesson  plans  provide  a  source 
that  can  be  often  used  for  more  enrichment. 

•  Pre-Book  Lessons  and  Using  the  Text  Page  in 
the  lesson  plans  suggest  further  resources  in  caring 
for  individual  differences. 

•  At  the  end  of  each  chapter  in  the  Teachers’ 
Edition  there  are  further  suggestions  for  supple¬ 
menting  and  extending  the  mathematics  program. 
Some  of  these  activities  involve  the  alternate  uses 
of  pages  of  material  in  the  pupil’s  text.  This 
feature  takes  advantage  of  the  fact  that  many  of 
the  activities  on  the  pupil’s  pages  may  be  modified 
or  adapted  slightly  to  create  an  exciting  and  valu¬ 
able  extended-learning  or  practice  experience. 

•  The  workbooks  in  the  series  afford  many  op¬ 
portunities  for  individualizing  instruction. 

•  Further  extension  is  possible  through  using 
supplementary  materials  that  are  available  from 
Ginn  and  Company.  These  include  Ginn  Arithme- 
Sticks,  Related-Facts  Cards;  three  kits  of  flannel  items 
with  guides  entitled  Introduction  to  Sets  and  Numbers, 
Operations  on  Sets  and  Numbers,  Modern  Geometric  Ideas; 
and  a  number-line  model  entitled  Modern  Number 
Line.  All  of  these  are  designed  to  present  modern 
mathematics  ideas  and  all  have  complete  guides. 
Further,  for  certain  situations,  we  suggest  that  you 
write  to  the  publishers,  Ginn  and  Company,  to 
inquire  regarding  supplementary  publications  that 
will  provide  further  enrichment. 

The  Learning  Process  in  Mathematics 

Thirty  years  ago,  when  the  idea  of  developing 
arithmetic  through  understanding  rather  than 
through  memorization  was  being  pioneered  by 
Ginn  and  Company  arithmetic  authors  and  editors, 
a  widely  recognized  expert  in  the  teaching  of 
secondary  mathematics  asked  one  of  the  authors  to 
tell  him  something  of  the  new  movement.  At  the 
outset  he  admitted  that  he  was  unsympathetic  with 
the  little  he  had  heard  about  it.  As  the  author 
proceeded  in  his  explanation  of  “meaningful  arith¬ 
metic,”  this  secondary  specialist  became  steadily 
more  impatient,  finally  breaking  out  with  the 
statement,  “All  nonsense!  Just  see  to  it  that  chil¬ 
dren  in  the  elementary  grades  learn  to  add,  sub¬ 
tract,  multiply,  and  divide.  Then  when  they  come 
to  high  school,  we’ll  teach  them  how  to  think!” 


He  did  not  say  how  and  why  children  who  had  been 
learning  arithmetic  blindly  and  mechanically  for 
seven  or  eight  years  would  suddenly  be  ready,  dis¬ 
posed,  and  able  to  blossom  into  the  ability  to  rea¬ 
son  mathematically  upon  becoming  high-school 
freshmen. 

The  anecdote  is  worth  the  telling  for  two  reasons. 
In  the  first  place,  this  critic’s  brief  statement  epito¬ 
mized  the  conception  of  arithmetic  and  of  the 
processes  of  teaching  and  learning  the  subject  that 
was  dominant  thirty  years  ago:  arithmetic  was 
thought  to  consist  primarily  of  computation  skills, 
to  be  learned  and  maintained  by  incessant  practice. 
In  the  second  place,  the  conversation  reveals 
the  conditions  under  which  “meaningful  arith¬ 
metic,”  the  precursor  of  “modern  elementary 
mathematics,”  made  its  great  contributions  in 
developing  the  climate  for  and  making  excellent 
progress  in  the  learning  of  mathematics  via  under¬ 
standing-contributions  for  which  it  is  not  too 
generally  given  credit. 

The  key  word  in  any  account  of  the  learning 
process  in  mathematics  is  understanding.  This  state¬ 
ment  holds  true  even  in  the  case  of  attitudes,  for 
how  can  one  be  confident  in  using  intellectual 
skills  one  does  not  understand  or  respect  a  body 
of  knowledge  that  possesses  little  meaning? 

Now,  understanding  is  not  an  all-or-none  affair, 
either  present  or  absent;  rather,  it  is  a  matter  of 
degree.  A  child  is  told  that  there  are  five  horses  in 
a  field.  Does  he  understand  “five”?  Yes,  to  some 
extent,  if  he  realizes  that  “five”  is  a  correct  word 
to  use  for  the  particular  set  of  horses  he  sees;  but 
No,  in  a  fuller  sense  of  the  word,  if  to  him  “five” 
refers  to  these  special  animals  and  is  not  under¬ 
stood  as  a  characteristic  of  all  sets  that  are  in  one- 
to-one  correspondence  with  that  set  of  horses. 

The  degrees  of  understanding  just  illustrated  are 
rarely  adequate  in  mathematical  learning,  save  as 
starting  points.  For  the  idea  of  “five,”  we  are 
dealing  with  abstract  ideas  which  have  no  physical 
existence  whatsoever;  but,  if  we  understand  the 
idea  thoroughly,  we  can  impose  this  idea  on  a 
great  variety  of  external  representations.  However, 
note  the  word  “impose.”  The  ideas  are  not  in  the 
representations.  Instead,  we  put  them  there. 

For  every  idea  there  is  usually,  but  not  always, 
a  word  or  other  symbol  (“five,”  “5,”  “3  J-  2,” 
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“8  —  3”)  which  stands  for  it;  and  more  complex 
abstractions,  such  as  generalizations  which  involve 
a  relationship  among  several  ideas  are  also  usually 
couched  in  language.  But  neither  an  idea  nor  a 
generalization  can  have  much  meaning  if  one 
knows  only  the  corresponding  symbol  or  symbolic 
expression.  And  here  lies  one  of  the  most  serious 
pitfalls  in  teaching  mathematics,  or  anything  else, 
for  we  may  infer  that  a  learner  who  can  correctly 
employ  the  appropriate  language  in  response  to  a 
limited  number  of  specific  unvarying  questions  has 
actually  acquired  all  the  understanding  we  want 
him  to  have.  It  is  for  this  reason  that  too  early 
introduction  of  symbols,  terms,  and  definitions  de¬ 
feats  sound  learning — too  early  in  the  sense  of  an 
inadequate  base  of  understanding  so  that  memori¬ 
zation  is  the  only  recourse. 

Do  you  want  an  example?  If  so,  read  the  follow¬ 
ing:  Gom  flas  mev  hukl.  What  does  the  sentence 
mean?  Read  the  series  of  syllables  over  and  over 
until  you  can  repeat  it  without  referring  to  the 
syllables  themselves.  Now  what  does  the  whole 
thing  mean?  Is  the  sentence  correct  or  incorrect? 
Does  it  apply  to  a  game?  to  economics?  to  cloth¬ 
ing?  to  a  map?  Have  you  not  memorized  a  suc¬ 
cession  of  verbal  symbols  without  acquiring  much 
by  way  of  meaning?  And  will  continued  repetition 
of  the  series  increase  its  meaning?  Finally,  do  you 
perceive  the  applicability  of  your  experiences  here 
to  much  that  passes  for  learning  in  the  classroom? 

As  you  have  seen,  repetitive  practice  does  not 
enhance  meaning;  but  it  does  do  something  else: 
it  increases  your  skill  or  makes  you  more  efficient 
in  saying  the  series  of  syllables,  and  it  may  enable 
you  to  recall  the  series  for  a  longer  period  of  time 
than  would  a  single  repetition.  And  repetitive 
practice  performs  these  same  functions  in  the  learn¬ 
ing  of  mathematics.  Needless  to  say,  however,  it 
should  be  used,  not  with  nonsense  material  like 
that  above,  but  with  content  (generalizations  and 
skills,  for  example)  that  are  already  well  under¬ 
stood.  Hence,  the  statement  that  there  is  no  place 
for  drill  in  modern  mathematics  is  erroneous.  On 
the  other  hand,  it  should  be  deferred  in  each 
instance  to  a  time  when  the  desired  degree  of 
meaning  has  been  engendered. 

So,  we  are  left  with  the  question,  How  are  we 
to  assist  children  to  develop  or  to  broaden,  deepen, 


sharpen,  and  enrich  understanding?  We  do  so  by 
providing  through  guided  discovery  a  variety  of  ^ 
relevant  experiences — not  essentially  the  same  ex- 
perience  over  and  over  again  as  in  drill.  All  these 
experiences  contain  the  element  of  meaning  to  be 
taught,  but  in  differing  contexts. 

Thus,  in  learning  “five,”  children  are  guided  to 
enumerate  in  order  to  find  the  number  of  members 
in  sets  of  objects  at  home  and  at  school — sets  of 
pencils,  marbles,  dolls,  chairs,  and  so  on;  they 
manipulate  movable  objects  and  imaginatively 
manipulate  pictured  objects,  noting  sets  which  have 
the  number  characteristic  of  “fiveness”  and  sets 
that  do  not  have  this  “fiveness”  characteristic;  they 
represent  sets  which  have  “fiveness”  by  making 
marks,  drawing  oranges,  tapping  a  bell ;  they  come 
to  recognize  at  a  glance  conventionalized  groupings 
like  Fig.  1-3,  as  having  the  number  property  of 
“fiveness.”  Each  time,  attention  is  directed  to  the 
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one  idea  to  be  taught,  in  contrast  to  other  inappro¬ 
priate  ideas.  Eventually,  children  arrive  at  an 
abstraction  which  is  symbolized  by  numerals  such 
as  5,  five,  V,  7  —  2,  and  4  +  1.  It  should  be 
noted  that  over  and  above  the  necessity  of  a  variety 
of  approaches  for  refining  an  idea,  such  variety  is 
also  imperative  if  those  who  fail  to  understand 
through  one  approach  are  to  have  opportunities  to 
attain  understanding  through  other  approaches. 

Understanding  grows  in  a  manner  which,  if  pic¬ 
tured,  would  resemble  stairs  of  uneven  steps,  unlike 
in  height  and  depth.  Children  do  not  need  always 
to  traverse  all  the  possible  steps,  starting  invariably 
with  something  equivalent  to  the  enumeration  of 
concrete  objects.  Instead,  depending  upon  their 
degree  of  understanding,  they  may  begin  with  step 
3  or  step  6  in  a  hypothetical  set  of  stairs  with  ten 
steps.  (It  would  be  foolish  indeed  to  teach  children 
the  meaning  of  307,486  beginning  with  enumerat¬ 
ing  objects.)  Understanding  at  any  stage  rests  and 
builds  upon  understandings  previously  acquired 
and  in  turn  contributes  to  the  next  stage.  It  is,  in 
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fact,  this  very  characteristic  which  makes  it  possible 
to  guide  pupils  in  discovery  of  “new”  ideas — “new” 
because  the  ideas  are  actually  only  extensions  of 
earlier  understandings.  Much  has  been  said  about 
this  earlier  in  the  sections  pertaining  to  building 
on  structure  and  on  mathematical  strands. 

To  conclude,  first  negatively,  then  positively: 
children  do  not  increase  understanding  of  mathe¬ 
matical  content  by  memorizing  the  language  in 
which  it  is  expressed  or  by  engaging  repeatedly  in 
what  is  practically  the  same  experience;  they  ad¬ 
vance  in  understanding  by  undergoing  a  variety  of 
guided  discovery  and  other  experiences,  all  of 
them  embodying  the  same  content  but  otherwise 
different,  and  all  leading  by  easy  stages  to  pro¬ 
gressively  more  abstract  and  generalized  forms  of 
thought. 

In  sum,  a  complete  program  should  be  written 


so  that  understanding  is  assured  through  a  careful 
development  that  includes  an  intelligently  planned 
variety  of  approaches.  In  essence,  such  a  plan  is 
accomplished  if  there  is  true  balance  in  the  program. 
This  implies  careful  selection  from  the  content  used 
in  experimental  programs;  judicious  retention  of 
time-tested  content;  constant  use  of  ideas  taught, 
both  in  developing  other  ideas  and  in  application 
to  practical  situations;  utilization  of  variety  even 
when  repetition  is  needed  for  building  a  skill;  and 
having  balance  in  methodology  as  represented  by 
guided  discovery  which  blends  the  efficiency  of 
telling,  without  the  deadliness  of  telling,  and  the 
effectiveness  of  discovery,  without  the  confusion  and 
time  loss  of  random  discovery.  The  Mathematics 
We  Need  program  is  noteworthy  for  its  remarkable 
balance  that  assures  optimum  learning  through 
understanding. 
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Notes  Regarding  the  Grade-4  Program 


Introduction 

Since  the  underlying  plan  of  this  program  is  to 
be  of  maximum  assistance  to  teachers  day  by  day, 
we  will  not  try  to  give  the  entire  picture  of  the 
grade-4  program  at  this  point.  Instead,  we  will 
present  brief  summaries  in  this  section  and  then 
refer  you  to  teacher’s  pages  throughout  this 
Teachers’  Edition  where  further  information  is 
available  at  those  points  where  it  is  most  useful. 
You  may  want  to  glance  through  those  pages  when 
they  are  referred  to  in  the  paragraphs  which  follow, 
so  as  to  get  an  overall  picture  of  what  is  done  in 
each  of  the  areas  under  discussion. 

General  Plan  of  the  Grade-4  Program 

•  The  books  for  grades  1  through  4  constitute 
the  first  major  cycle  of  the  Mathematics  We  Need 
program.  For  schools  which  have  kindergartens, 
the  activity  program  provided  by  the  Modern  Mathe¬ 
matics  Kindergarten  Kit  enables  the  school  to  have 
five  years  in  this  first  major  cycle.  Grade  4  is 
consistent  with  the  plans  for  this  first  cycle  in  that 
ideas  are  first  encountered  in  an  intuitive  way,  the 
development  is  gradual,  and  a  variety  of  presenta¬ 
tions  are  made  so  that  the  pupil  gets  to  examine  the 
concept  or  relationship  or  whatever  from  a  number 
of  angles  in  order  to  assure  thorough  basic  learning. 
Symbolism  is  introduced  slowly  at  the  point  where 
there  is  sufficient  understanding  so  that  the  intro¬ 
duction  of  the  symbolism  will  not  be  just  another 
addition  to  the  memory  load.  At  all  times,  maxi¬ 
mum  provision  is  made  for  guided  discovery 
through  carefully  developed  questions  in  the  text, 
through  extensive  suggestions  for  Pre-Book  Lessons, 
and  through  a  number  of  valuable  suggestions 
in  the  Individualizing  Instruction  section  of  the 
lesson  plans.  Elaborate  provision  is  made  for  devel¬ 
oping  competence  in  problem-solving,  for  the  fixing 
of  skills  so  that  they  will  be  available  when  needed 
in  further  developmental  learning,  for  individualiz¬ 
ing  instruction,  for  maintenance  of  earlier-learned 
ideas,  and  for  evaluation. 

Your  pupils  probably  have  used  the  grade-3 
text  in  this  series.  In  any  event,  in  order  to  govern 
wisely  the  pace  of  instruction  for  your  grade-4 


group,  you  will  want  to  scrutinize  the  first  two 
chapters  in  Mathematics  We  Need ,  Grade  4.  These 
chapters  include  at  proper  intervals  references  to 
the  Reteaching  Sets  on  pages  316-342  in  the  reser¬ 
voir  at  the  back  of  the  book  (to  provide  review  and 
practice  on  the  fundamental  steps  of  the  operations 
of  addition,  subtraction,  multiplication,  and  divi¬ 
sion).  When  you  recognize  that  certain  content 
has  been  thoroughly  taught,  a  quick  review  may 
be  enough.  When  content  is  known  to  have  been 
only  partly  taught,  the  pace  of  the  teaching  must 
be  slackened  and  reteaching  will  be  needed.  Fi¬ 
nally,  when  content  is  seen  to  be  new  to  your  group, 
instruction  must  proceed  slowly  and  develop- 
mentally.  A  good  guiding  principle  is  that  it  is  a 
waste  of  time  to  tarry  too  long  on  what  is  known; 
and  it  is  just  as  much  a  waste  of  time  to  hurry  in¬ 
struction  unduly  on  what  is  not  known  for,  if  that 
portion  is  not  learned,  it  will  cause  a  greater  even¬ 
tual  loss  of  time. 

•  A  brief  overview  of  the  first  chapter  will  be 
found  on  the  page  having  the  headings  “Overview 
— Chapter  1”  and  “Teaching  Page  1.”  Overviews 
for  the  remaining  chapters  will  be  found  on 
Teacher’s  Pages  34,  76,  122,  160,  196,  228,  and 
268. 

Overview  of  Mathematical  Ideas 

Arranged  in  alphabetic  order  on  pages  xvi-xvii, 
you  will  find  selected  headings.  Related  subtopics 
are  classified  under  these  headings  in  developmental 
order.  Accompanying  each  heading  and  subtopic 
are  references  to  lesson  plans  where  discussions  of 
terms  and  topics  can  be  read  in  direct  relationship 
to  the  pupil’s  pages.  These  references  emphasize 
our  plan  of  day-by-day  in-service  training. 

If  you  want  to  have  a  first  look  at  the  ideas  in 
a  logical  sequence  before  you  start  teaching  the 
grade-4  program,  read  the  references  for  each  head¬ 
ing  and  its  related  subtopics  in  this  order:  Sets; 
Number;  Number  Line;  Numeration  Systems; 
Inequalities;  Properties;  Mathematical  Sentences; 
Inverses;  Logic;  Addition  and  Subtraction;  Mul¬ 
tiplication  and  Division;  Arrays;  Renaming; 
Relationships;  Integers;  Geometric  Ideas.  There 
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will  be  overlapping,  but  the  opportunity  to  study 
an  idea  in  relation  to  the  pupil’s  page  more  than 
compensates  for  the  duplications. 

When  page  references  are  indicated  by  nu¬ 
merals  only,  you  should  read  the  Background  on 
that  teacher’s  page.  But,  for  8P,  read  Pre-Book 
Lesson  on  Teacher’s  Page  8;  for  11U,  read 
Using  the  Text  Page  on  Teacher’s  Page  11;  for 
95L,  read  Looking  Ahead  on  Teacher’s  Page  95; 
for  3041,  read  Individualizing  Instruction  on 
Teacher’s  Page  304.  However,  practically  all 
references  are  to  Background  sections. 

•  Addition  and  Subtraction,  (see  5,  6,  7,  31 6 — 
328) .  On  the  basis  of  the  idea  that  an  operation 
involves  one  or  more  elements  and  a  means  of 
determining  a  unique  element,  the  idea  of  binary 
operation ,  (see  8-9,  18),  is  used  meaningfully.  In 
essence,  the  addition  operation  is  taught  first  and 
wide  use  is  made  of  the  idea  that  subtraction  de¬ 
rives  from  addition.  For  instance,  the  terms  used 
are  sum  and  addend  regardless  of  whether  the  form 
is 

(addend)  (addend)  (sum) 

27  +  32  =  59  or  59  -  32  =  27. 

(sum)  (addend)  (addend) 
This  works  excellently  in  many  situations,  including 
the  undoing  idea  illustrated,  as  in  the  above  exam¬ 
ples,  when  32  is  added  and  then  the  addition  is 
undone  by  subtracting  32.  Out  of  this  addition- 
subtraction  relationship  is  evolved  the  extremely 
useful  addends-sum  relationship,  (see  5,  19,  26,  316- 
317),  which  gives  us  a  model  for  solving  mathe¬ 
matical  sentences  such  as  27  +  32  =  n,  n  —  32  = 
27,  or  59  —  n  =  27.  The  point  is  that  if  we  identify 
two  addends,  we  add  to  find  the  unknown  sum; 
if  we  identify  a  sum  and  an  addend,  we  subtract  to 
find  the  unknown  addend.  This  addends-sum 
relationship  also  extends  into  the  solving  of  prob¬ 
lems.  The  ideas  of  renaming  and  carrying  in  addition 
and  of  renaming  in  subtraction  (see  12-13,  322,  324, 
325-328)  are  used  very  precisely. 

•  Arrays,  (see  46-47,  98-99). 

•  Geometric  Ideas,  (see  39).  This  text  develops 
the  elements  that  are  fundamental  in  geometry 
through  the  sets-of-points  approach.  Such  a  plan 
eliminates  many  ambiguities  and  fits  in  ideally  with 
the  geometry  of  later  grades  when  the  study  of 
geometry  in  its  logical  development  is  carried  out. 


For  the  terms  taught,  see:  angle,  (see  168);  coor¬ 
dinate,  (see  Coordinate  Geometry  33,  121,  159, 
195);  curve,  (see  39,  127);  interior,  (see  259); 
line,  (see  39);  line  segment,  (see  39);  measurement , 
(see  268-269);  path,  (see  39);  perimeter,  (see  268- 
269);  point,  (see  39);  polygon,  (see  127,  209,  259, 
268-269P);  ray,  (see  60,  168);  simple  closed  curve, 
(see  127,  209,  259). 

•  Inequalities,  (see  24,  60,  174).  The  idea,  not 
the  symbolism,  is  most  important.  In  the  texts  for 
grades  1  and  2,  much  is  done  to  have  pupils  sense 
the  important  idea  that  one  number  is  often  not 
equal  to  another  and  to  sense  which  number  is 
greater  and  which  number  is  less.  Developmen- 
tally,  the  pupils  first  used  the  expressions  is  greater 
than  and  is  less  than.  They  then  used  G  and  L. 
Then,  in  grade  2,  they  were  introduced  to  the 
very  meaningful  is  not  equal  to  symbol  (^)  but  still 
were  not  introduced  to  the  somewhat  confusing 
is  greater  than  and  is  less  than  symbols  (>,<).  It  is 
true  that  quite  a  few  pupils  do  remember  the 
direction  of  pointing  of  these  symbols.  However, 
quite  a  few  younger  pupils  do  not  get  this  matter 
straightened  out  and  their  confusion  leads  to  many 
errors  and  poor  scores  when  actually  they  do 
have  clear  understanding  of  the  ideas.  For  this 
reason,  the  Mathematics  We  Need  program  takes 
much  time  to  build  understanding  and  then, 
during  grades  3  and  4,  the  is  greater  than  symbol 
and  is  less  than  symbol  are  brought  into  the  pupil’s 
work  (see  24) .  We  must  watch  constantly  that  we 
do  not  defeat  the  goals  of  the  modern  mathematics 
movement  by  tactics  such  as  introducing  symbols 
so  early  that  the  pupil’s  only  recourse  is  to  memo¬ 
rize  these  because  the  proper  foundation  of  under¬ 
standing  has  not  been  built. 

•  Integers,  (see  37). 

•  Inverses,  (see  19,  26,  59,  140,  143,  173,  316- 
317,  340-341U). 

•  Logic,  (see  320-321). 

•  Mathematical  Sentences,  (see  5U,  16,  24,  59, 
63,  109,  316-317).  The  Background  discussions 
will  also  clarify  number  sentence  and  open  sentence. 

•  Multiplication  and  Division,  (see  46-47,  48, 
50—51,  65,  76—77,  86,  162—163,  330—341).  Binary 
operation,  (see  18,  54-55,  173);  jactors-product  re¬ 
lationship,  (see  52,  59,  97,  330-331,  340-341);  re¬ 
naming  and  remembering,  (see  61,  336-339). 
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•  Number,  (see  2-3).  Set  of  whole  numbers,  (see 
4,  116-117);  set  of  counting  numbers,  (see  4,  116-117); 
set  of  even  numbers,  (see  142);  set  of  odd  numbers, 
(see  142);  set  of  fraction  numbers,  (see  21,  42-43, 
114-115,  116—117,  238-239) — these  discussions 
will  also  clarify  the  idea  of  a  fraction  as  a  numeral 
and  fraction  number  as  a  number  and  will  also  relate 
the  idea  of  rational  number  to  fraction  number; 
set  of  rational  numbers,  (see  21,  114,  116-117,  246). 

•  Number  Line,  (see  2-3,  98-99). 

•  Numeration  Systems,  (see  1,  24-25,  68-691, 
70-71).  Further  items  that  will  extend  under¬ 
standing  of  numeration  systems  include:  number 
names,  (see  2-3,  222-223P);  numeral,  (see  2-3,  42- 
43);  expanded  notation,  (see  294-2951,  3101,  322- 
323,  325,  334-3351,  336-3371,  338-3391,  340P); 
fraction,  (see  42-43,  114-115,  116-117). 

•  Properties.  Property  of  Closure,  (see  7,  8-9, 
54-55,  332-333);  Commutative  Property  of  Addition, 
(see  8-9,  12-13,  316-317);  Associative  Property  of 
Addition,  (see  8—9,  18,  214,  318);  Identity  Property  of 
Addition,  (see  8-9,  318);  Commutative  Property  of 
Multiplication,  (see  54-55,  134,  330-331);  Distribu¬ 
tive  Property  of  Multiplication  over  Addition,  (see  54-55, 
330-331);  Identity  Property  of  Multiplication,  (see 
54-55,  330-331). 

•  Relationships,  (see  5,  19,  26,  45,  56,  80,  319). 

•  Renaming,  (see  12-13,  61,  82-83,  104-105, 
139,  166,  319-328,  336-341). 

•  Sets,  (see  2-3,  4-6,  314-315  Supplementary 
Activities).  For  subset,  (see  5,  6,  65);  for  empty  set, 
(see  4P).  For  introductions  to  the  idea  of  equivalent 
sets,  (see  46-47,  49,  114-115). 

Summary  of  Other  Features 

Just  as  for  mathematical  ideas,  any  discussions 
of  other  features  in  this  text  will  be  much  clearer 
if  they  are  read  directly  in  relation  to  the  pupil’s 
text  pages.  Each  reference  that  follows  is  to  a 
teacher’s  page  and  the  accompanying  pupil’s  page. 
When  only  the  numeral  is  given,  read  Background; 
when  a  numeral  is  followed  by  I,  read  Individu¬ 
alizing  Instruction;  when  a  numeral  is  followed 
by  U,  read  Using  the  Text  Page. 

•  Approximations,  (see  34-35,  36,  111,  112-113, 
124-125). 

•  Concrete  Aids,  (see  4P,  111,  252-253,  31 8U). 


•  Oral  Development.  No  page  references  are 
given  because  practically  any  pupil’s  text  page 
illustrates  this  plan.  For  the  development  of  ab¬ 
stract  concepts  like  those  that  are  being  brought 
into  elementary  mathematics  programs  today,  it  is 
particularly  important  to  have  careful  oral  devel¬ 
opment  provided  in  the  textbooks.  Many  advan¬ 
tages  could  be  listed  for  this  plan,  but  suffice  it  to 
say  at  this  point  that  if  teaching  can  be  defined  as 
the  guiding  of  learning — and  we  think  that  is  a 
good  definition  then  a  prime  requisite  is  that 
teachers  know  what  “goes  on  in  their  pupils’  heads” 
and  oral  questioning  and  discussion  that  have  been 
carefully  planned  often  are  the  only  means  of  gain¬ 
ing  this  vital  information. 

•  Practice,  (see  19,  44,  62). 

•  Problem-Solving,  (see  a  selection  of  these  pages: 
5,  6,  15,  20,  23,  28,  31,  49,  53,  102,  146-147,  150- 
151,  152-153,  175,  199,  200-201,  202,  203,  234- 
235).  This  list  of  references  is  long  because  of  the 
wide  variety  of  approaches  to  problem-solving  in 
the  grade-4  textbook.  This  series  carefully  builds 
the  structure  of  mathematics,  but  the  authors  have 
also  recognized  that  much  must  be  done  to  help 
pupils  associate  the  mathematics  with  the  problem 
needs  that  arise  as  they  manage  sensibly  their 
quantitative  world. 

In  essence,  the  Alathematics  We  Need  program 
recognizes  that  if  pupils  just  learn  a  single  approach 
— that  of  restating  verbal  problems  in  equation 
form,  they  will  have  a  very  narrow  background  for 
problem-solving.  This  is  so  because  they  will  not 
sense  what  actually  occurs  in  the  managing  of  the 
quantitative  situation.  Consequently,  this  program 
builds  problem-solving  competence  on  a  develop¬ 
mental  basis  instead  of  leaping  at  once  to  the  highly 
abstract  equation  plan.  To  begin  with,  pupils 
identify  in  terms  of  the  set  situation  as  it  is  described. 
They  are  guided  to  recognize  that  if  two  subsets 
are  described  and  one  is  to  find  the  number  for 
a  total  set,  one  adds  the  numbers  for  the  subsets; 
if  a  set  and  subset  are  described  and  the  problem 
is  to  find  the  number  for  the  other  subset,  one  sub¬ 
tracts  the  number  for  the  known  subset  from  the 
number  for  the  total  set.  Similarly,  when  the 
problem  describes  a  number  of  equivalent  sets  and 
requires  the  number  for  the  total,  the  pupil  is 
taught  to  multiply.  In  reverse,  when  the  problem 
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describes  the  number  for  the  total  set  and  the  num¬ 
ber  for  each  of  the  equivalent  subsets  (or  the 
number  of  equivalent  subsets),  he  learns  to  divide 
to  find  the  number  of  equivalent  subsets  (or  the 
number  for  each  of  the  equivalent  subsets).  A  wide 
variety  of  activities  is  used  to  help  pupils  in  this 
identification  of  sets  and  subsets  as  described  in  the 
problem. 

The  developmental  plan  then  moves  on  to  deter¬ 
mining  more  directly  the  fact  that  if  there  are  two 
addends,  the  operation  of  addition  is  to  be  used; 
or  if  there  are  a  sum  and  an  addend,  the  solution 
is  obtained  by  subtracting.  Similarly,  two  known 
factors  suggest  using  multiplication  to  find  the 
product;  whereas  a  known  product  and  factor 
suggest  the  use  of  division  to  find  the  unknown 
factor.  All  of  this  keeps  the  pupil  closely  associated 
with  the  imagined  action  in  the  problem,  and  yet 
it  clearly  keeps  the  mathematical  separated  from 
the  social. 

Paralleling  these  initial  approaches  to  problem¬ 
solving  is  the  development  of  the  idea  of  equations 
as  such,  and  the  plan  of  solving  these  equations 
through  use  of  the  addends-sum  or  factors-product 
relationship.  Gradually,  pupils  are  guided  to 
associate  the  equations  with  the  problem  situation 
but,  even  then,  the  solution  is  in  terms  of  abstracting 
the  known  addends  or  the  sum  and  known  addend 
or  the  factors  or  the  product  and  factor  from  the 
verbal  description  and  not  from  the  equation  as 
such. 

By  the  beginning  of  grade  5,  pupils  will  have  had 
a  very  thorough  development  of  the  sensing  of  the 
quantitative  situation  in  terms  of  sets,  the  more 
abstract  use  of  the  addends-sum  and  factors- 
product  relationships  as  applied  to  the  sets  situa¬ 


tions,  and  a  truly  thorough  build-up  of  the  associa¬ 
tion  of  the  equation  with  problems.  Besides,  they 
will  have  acquired  competence  in  the  solution  of 
equations.  This  general  development  means  that 
as  pupils  proceed  with  their  work  in  grade  4,  they 
have  an  ideal  background  for  problem-solving  that 
is  henceforth  to  be  based  on  the  equation  plan. 

•  Psychology  of  Learning,  (see  44,  72-73,  154, 
210-211,  212,  218-219,  222-223,  246,  322-323). 
Again,  we  have  provided  a  lengthy  listing.  There 
has  been  too  much  assuming  on  the  part  of  many 
that,  if  material  is  logical,  it  will  more  or  less 
automatically  be  learned.  Many  other  facets  of 
learning  need  to  be  kept  in  the  picture  constantly 
in  the  development  of  a  program  and  in  the  use  of 
that  program.  The  Background  sections  referred 
to  will  highlight  the  extent  to  which  this  textbook 
has  utilized  the  many  concepts  from  the  field  of 
learning. 

•  Evaluation,  (see  30,  32-33,  109,  137,  192-193). 

We  do  not  agree  with  those  who  contend  that  if 

mathematics  is  developed  on  the  basis  of  under¬ 
standings,  little  testing  is  needed.  The  opposite 
is  the  case,  as  our  wide  experience  through  the 
years  has  clearly  demonstrated  to  us.  Over  and 
above  the  many  opportunities  to  evaluate  through 
the  numerous  oral  developments  in  the  pupil’s 
text,  we  do  have  a  thorough  testing  program.  Often 
this  Guide  will  suggest  that  a  particular  set  of 
exercises  which  is  not  specifically  designated  as  a 
test  might  be  used  for  evaluation.  In  these  cases, 
we  will  indicate  the  kinds  of  things  to  be  evaluated. 
Then,  too,  each  chapter  has  a  most  thorough 
testing  program  that  includes  diagnosis,  computa¬ 
tion,  problem-solving,  and  questions  involving 
information  and  meaning. 
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Elementary  Mathematics  Aids 


Throughout  the  Teachers  Edition,  included  in  the  lesson  plans,  there  are 
many  ieferences  to  certain  of  the  items  listed  below.  You  may  want  to  study 
this  list  early  in  the  year  in  order  to  arrange  well  in  advance  for  obtaining 
the  items  you  will  want  to  use.  It  should  be  noted  that  this  represents  a 
complete  listing  of  the  aids  referred  to  throughout  the  Mathematics  We  Need 
seiies  so  some  of  these  items  will  not  be  suitable  for  use  at  this  grade  level. 


The  following  may  be  purchased  from  Ginn  and 
Company  (Home  Office,  Boston,  Massachusetts 
02117): 

1.  Flannel  Board  Fractional  Parts 

2.  Flan-O-Graph 

3.  Ginn  Arithme-Sticks  (with  guide) 

4.  Introduction  to  Sets  and  Numbers  (flannel 
items  and  guide) 

5.  Modern  Mathematics  Kindergarten  Kit  (flan¬ 
nel  items  and  guide) 

6.  Modern  Number  Line  (with  guide) 

7.  Number  Concept  Cards 
(includes 

Picture  Number  Cards 
Pattern  Number  Cards 
Pattern  Cards  for  Number  Facts) 

8.  Related-Facts  Cards  (with  guide) 

8A  Addition  and  Subtraction  (one  box) 

8B  Multiplication  and  Division  (one  box) 

9.  Operations  on  Sets  and  Numbers  (flannel 
items  and  guide) 

9J.  Modern  Mental  Computation  (flannel  items 
and  guide) 

9K.  Modern  Geometric  Ideas  (flannel  items  and 
guide) 

9R.  Plastic  Pegboard  and  Pegs 
9S.  Pegboard  Discovery  Guides,  Numbers  and 
Numerals,  0-20  (to  be  used  with  9R  above) 


The  following  are  available  from  Milton  Bradley 
Company.  Comparable  items  are  often  available 
from  other  sources. 


10.  Calcuframe 

1 1 .  Clock  Dial 

12.  Plastic  Counting  Discs 

13.  Cubical  Counting  Blocks 

14.  Day  by  Day  Calendar 

15.  Educational  Thermometer 

16.  Educational  Toy  Money 

17.  Flannel  Board  Cut-Outs 

18.  Flannel  Board  Numbers 

19.  Geometric  Figures  and  Solids 

20.  Hundred  Chart 

21.  Place  Value  Indicator 

22.  Primary  Number  Line 

23.  Self-Teaching  Flash  Cards: 

24.  Self-Teaching  Flash  Cards: 

25.  Self-Teaching  Flash  Cards: 

26.  Self-Teaching  Flash  Cards: 

27.  Tick-Tock  Primary  Clock 

28.  New  Math  Symbols 


addition 

subtraction 

multiplication 

division 
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Overview — Chapter  1 


•  Reteaching  —  addition  and  subtraction. 

Pupils  who  used  Mathematics  We  Need  3  have  had 
work  in  addition  and  subtraction  (using  all  facts 
with  sums  as  great  as  18)  without  renaming  the 
sum  and  with  renaming  the  sum,  using  3-place 
numerals.  Those  pupils  who  have  remembered 
will  be  able  to  work  quickly  through  the  resurvey 
sections  and  the  inventory  tests  in  Chapter  1  of 
Mathematics  We  Need  4  and  show  good  results. 
Those  pupils  who  do  not  remember,  as  evidenced 
by  results  shown  on  the  inventory  tests  in  Chapter  1 , 
are  directed  to  the  Reteaching  Sets  at  the  end  of 
the  book  (pages  316-329).  While  the  Reteaching 
material  is  being  reviewed  by  those  who  need  it, 
some  Enrichment  sections  are  provided  and  Extra 
Activities  suggested  for  pupils  who  do  not  need  to 
review  the  Reteaching  material. 

•  Extension.  In  grade  3,  pupils  learned  to 
read  and  write  4-place  numerals.  Now  in  Chapter 
1,  they  will  learn  that  a  4-place  numeral  shows 
numbers  of  thousands,  hundreds,  tens,  and  ones. 
They  also  learn  to  add  and  subtract  numbers  which 
require  use  of  the  4-place  numerals. 

Pupils  who  have  used  Mathematics  We  Need  3 
should  have  developed  a  feeling  for  sets  of  things, 
sets  of  numbers,  sets  of  facts,  and  so  on.  Now,  in 
Chapter  1  of  Mathematics  We  Need  4,  pupils  will 
learn  to  use  braces  to  show  the  sets  about  which 
they  are  talking. 

Although  in  Mathematics  We  Need  3,  pupils  made 
use  of  the  properties  of  addition  intuitively,  now  in 
Chapter  1  of  Mathematics  We  Need  4,  a  summary 
points  up  that  work  and,  as  an  Enrichment  item, 
the  names  of  the  properties  are  introduced. 

•  Problem-Solving.  The  Mathematics  We  Need 
series  has  developed  a  problem-solving  program 
which  begins  in  grades  1  and  2  to  build  its  founda¬ 


tion  for  work  with  problems  requiring  addition  and 
subtraction.  This  beginning  is  made  with  the 
study  of  pairs  of  parts  of  a  set,  leading  the  pupil  to 
sense  that  knowing  the  numbers  for  the  two  parts 
of  a  set  provides  a  way  (by  addition)  of  finding  the 
number  (sum)  for  the  total  set.  On  the  other  hand, 
knowing  the  numbers  for  the  total  set  and  one  of  its 
two  parts  provides  a  way  (by  subtraction)  of 
finding  the  number  (unknown  addend)  for  the 
other  part  of  the  set. 

In  grade  3,  pupils  learned  to  express  in  a  number 
sentence — which  uses  n  to  stand  for  the  unknown 
quantity — the  equation  to  be  solved  in  order  to 
find  the  answer  for  the  problem.  Now  in  Chapter  1 
of  Mathematics  We  Need  4 ,  the  foundation  work 
carefully  laid  in  previous  grades  is  summarized  by 
statements  of  the  addends-sum  relationship  re¬ 
ferred  to  above  and  pupils  are  asked  to  write  and 
solve  ^-sentences  for  problems. 

Reviewed  also  are  other  techniques — differen¬ 
tiating  between  need  for  use  of  addition  and  need 
for  subtraction  to  solve  the  problem,  discarding 
unnecessary  data  given  in  a  problem,  labeling  the 
answer  for  a  problem,  and  writing  questions  to 
make  addition  and  subtraction  problems. 

•  Enrichment.  Sections  of  material  have  been 
provided  for  more  capable  children  who  do  not 
need  the  review  and  reteaching  required  by  some 
pupils.  These  sections  are  sometimes  presented  in 
the  body  of  Chapter  1  and  at  other  times  in  the 
reservoir  of  Extra  Activities  at  the  end  of  the  book. 

•  Testing.  As  in  Mathematics  We  Need  3,  each 
chapter  of  Mathematics  We  Need  4  is  terminated  by  a 
battery  of  chapter  tests — Diagnostic  Test  (with 
references  for  review  work  and  practice  sets), 
Problem  Test,  Test  of  Information  and  Meaning, 
and  Computation  Test. 
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Pupil’s  Objectives 

(a)  To  learn  how  earlier  people  expressed 
number  ideas;  and  (b)  to  review  and  extend  under¬ 
standing  of  the  structure  of  our  numeration  system. 


Background 

The  Egyptian  numeration  system  merits  study 
not  only  for  its  historical  Value  but  also  for  the 
contribution  it  can  make  toward  greater  under- 


standing  of  the  Hindu-Arabic  numeration  system — 
the  system  which  we  use  almost  daily. 

Intuitively,  your  children  have  been  learning 
the  characteristics  of  the  Hindu-Arabic  numeration 
system.  The  term  base  has  not  been  dealt  with 
formally  but  the  children  have  learned  a  great  deal 
about  the  use  of  10  in  the  building  of  our  numera¬ 
tion  system.  In  the  grade-3  Teacher’s  Edition  a 
story  was  suggested  (Teacher’s  Page  4)  about  a 
fisherman’s  son  and  the  use  of  his  10  fingers  to 
build  a  system  for  keeping  a  record.  His  system  of 
record-keeping  had  a  base  of  10  and  involved 
placing  beads  on  a  string.  At  another  place  and 
time  in  the  world,  a  sheepherder  invented  a  system 
of  record-keeping  which  used  the  base  10  also. 
However,  he  used  pebbles  of  different  sizes  instead 
of  putting  beads  on  a  string.  Each  of  the  smallest 
pebbles  represented  one  object.  A  pebble  of  the 
next  larger  size  represented  10  objects,  one  of  the 
next  larger  size  represented  100  objects,  and  so  on. 

The  Egyptian  system  is  very  much  like  that  of  the 
sheepherder  except  that  the  Egyptians  used  symbols 
instead  of  pebbles.  Below  are  some  of  the  symbols 
of  the  Egyptian  system: 

Symbol  Representing 


Staff  0 

1 

Heel  bone  H 

10 

Coiled  rope  ? 

100 

Lotus  blossom  & 

1,000 

Each  of  the  systems  mentioned  above  is  built  on 
the  principle  of  representing  10  objects  with  one 
object  or  symbol.  The  Egyptians  used  written 
symbols  while  neither  of  the  other  systems  used 
writing.  The  symbols  used  by  the  Egyptians  were 
of  a  different  type  and  used  in  a  different  way  from 
the  symbols  we  use  today.  And,  of  course,  our 
numeration  system  has  the  unique  symbol,  0, 
which  serves  several  important  purposes. 

Teacher's  Preparation 

You  may  wish  to  tell  a  story  about  the  develop¬ 
ment  of  the  fisherman’s  system  or  the  sheepherder’s 
system.  If  so,  you  should  have  appropriate  materi¬ 
als  to  demonstrate  the  system  you  wish  to  develop. 

Obtain  some  beads  having  holes  through  them 
and  string  on  which  to  place  them.  For  the  sheep- 


herder’s  system,  you  should  have  pebbles  of  at 
least  three  different  sizes.  You  could  make  pebbles 
out  of  modeling  clay — small  ones  about  \  inch  in 
diameter,  the  next  size  about  1  inch  in  diameter, 
and  the  largest  size  about  lj  inches  in  diameter. 

Pre-Book  Lesson 

•  Discuss  with  pupils  the  fact  that  long  ago 
people  did  not  have  numerals.  Have  pupils  tell 
ways  that  they  could  use  to  show  that  three  deer 
had  been  killed,  seven  bear  skins  were  for  trade, 
twelve  fish  were  caught  in  a  net.  At  one  time,  man 
used  notches  on  a  stick  to  keep  a  record.  Knots 
in  a  rope  were  used  also. 

•  Tell  the  story  of  the  fisherman’s  or  the  sheep- 
herder’s  system  of  keeping  a  record.  Be  sure  to 
emphasize  the  base-10  idea  in  these  systems. 

•  Introduce  to  the  pupils  the  symbols  used  by  the 
Egyptians.  Write  on  the  chalkboard  the  Egyptian 
symbols  for  1,10,  and  100. 

Using  the  Text  Page 

•  Refer  to  the  Egyptian  symbols  written  on  the 
board  in  reading  and  discussing  Ex.  1-3.  Have 
some  pupils  show  numbers  on  the  board  using 
Egyptian  symbols  and  then  have  other  pupils  read 
the  symbols. 

•  Be  sure  to  emphasize  the  base- 10  idea  in  the 
Egyptian  system.  Bring  out  the  fact  that  they  used 
symbols,  but  in  a  different  way  from  the  way  in 
which  we  use  them  today.  This  is  a  good  oppor¬ 
tunity  to  help  pupils  see  the  advantage  of  our 
Hindu-Arabic  system,  in  that  our  numbers  are 
shown  by  employing  a  combination  of  base  10, 
use  of  symbols,  and  position  of  symbols. 

Individualizing  Instruction 

•  All  pupils  may  show  numbers  using  the  Egyp¬ 
tian  system  and  then  our  numeration  system. 

•  More  capable  children  may  further  study  the 
Egyptian  system  and  find  other  symbols  that  were 
used.  Perhaps  a  report  can  be  prepared  for  the 
rest  of  the  class  with  a  chart  showing  the  symbols 
of  the  Egyptian  system  for  numbers  as  great  as 
1,000,000. 

•  More  capable  children  may  prepare  a  report 
on  ways  in  which  man  has  kept  records  over  the 
years. 
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This  page  helps  pupils  to  see  the  advantages  of  our  system  of 
numeration  over  some  earlier  systems. 


Two  Kinds  of  Numerals 

Egyptian  system ;  Hindu-Arabic  system:  base  10  [O] 

Many  centuries  ago  the  Egyptian  numeral  shown  in 
the  picture  was  carved  on  stone. 


1.  In  the  Egyptian  numeration  system  the  symbol  9 
means  one  hundred.  How  many  hundreds  are  shown  by 
the  Egyptian  numeral?  3 


2.  0  means  ten  and  I  means  one.  What  does  Q  Q 

W  '4  teil; 


4  n’s  show  '4  tehs 
and  5  I’s  show  5  ones. 


stand  for?AExplain  how  you  found  out. 

3.  The  Egyptian  numeration  system  has  a  symbol  for 
one,  for  ten,  for  one  hundred,  and  so  on.  Do  we  have 
such  symbols  P^What  symbol  does  our  numeration  system 
have  for  one,  for  ten,  for  one  hundred?  i,  i0(  100 


Using  only  the  ten  digits  0,  1,  2,  3,  4,  5,  6,  7,  8,  9  in  the 
places  for  ones,  tens,  hundreds,  and  so  on  we  can  write 
the  numeral  for  any  whole  number. 

4.  On  the  board,  write  as  many  3-place  numerals  as 
you  can  with  the  set  of  digits. 

a.  4,  3,  9  b.  1,  3,  7  c.  3,  5,  8 

439;  493;  349;  137;  173;  317;  358;  385;  538; 

394;  943;  934  .  371;  713;  731  583;  835;  853 

In  our  numeration  system,  a  digit  in  one’s  place  or 
in  ten’s  place  or  in  hundred’s  place  tells  the  number  of 
ones  or  tens  or  hundreds. 

5.  What  does  8  in  its  place  tell  in 

a.  86?  8  tens  b.  208?  8  ones  e.  871  ?  8  hundreds 

6.  Write  our  numeral  for  nine  hundred  eighty-seven.  987 

a.  How  many  digits  are  in  our  numeral ?3 

b.  How  many  symbols  are  in  the  Egyptian  numeral? 24 


*  Do  your  pupils  realize  that  a  digit  in  its  place  in  a  numeral  shows  ten  times  the 
value  of  the  same  digit  in  the  place  to  its  right? 

*  What  4-Place  Numerals  Show 

Resurvey:  Hindu-Arabic  notation ;  base  10  [O] 

1.  871  is  a  3-place  numeral,  and  4,871  is  a  4-place 

numeral.  Explain.  : in  871  and 

In  4,871,  the  fourth-place  digit,  4,  tells  the  number  of 
thousands.  We  might  say  that  4,871  shows  thousands, 
hundreds,  tens,  and  ones.  We  mean  that  4,871  tells  the 
numbers  of  thousands,  hundreds,  tens,  and  ones.  4,871  is 
read,  “4  thousand  8  hundred  71.” 

8  hundreds 

2.  The  numeral  8,362  shows  ?_  thousands  3  _?_ 

6 

?  tens  ones. 

thousands  hundreds  tens  ones 

3.  The  numeral  3,369  shows  3  ?  3  ?  6  -?_  9 

4.  You  have  learned  how  to  read  4-place  numerals. 

Read  each  of  these:  a.  5,765  b.  4,083  c.  8,270 

See  bottom  of  page. 

[W] 

5.  Copy  these  numerals.  Ring  each  6  that  is  in 
hundred’s  place.  Put  X  on  each  3  that  is  in  thousand’s 
place. 

X,739  8,362  §23  X369  376  1,883  6,334 

Write  the  4-place  numeral  that  has 

6.  6  in  one’s  place,  7  in  thousand’s  place,  0  in  ten’s 
place,  and  8  in  hundred’s  place.  7,806 

7.  9  in  ten’s  place,  6  in  one’s  place,  0  in  hundred’s 
place,  and  5  in  thousand’s  place.  s,096 

Write  the  numeral  that  shows 

8.  7  thousands  0  hundreds  7  tens  6  ones.  7,076 

9.  8  hundreds  8  tens  7  thousands  0  ones.7,880 

4a.  Five  thousand  seven  hundred  sixty-five 
4b.  Four  thousand  eighty-three 
4c.  Eight  thousand  two  hundred  seventy 
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Pupil’s  Objectives 

(a)  To  review  reading  and  writing  of  4-place 
numerals;  (b)  to  learn  what  is  shown  by  a  4-place 
numeral;  and  (c)  to  learn  to  rename,  in  several 
ways,  numbers  shown  by  4-place  numerals. 

Background 

Most  of  the  ideas  presented  on  these  pages  were 
studied  by  your  pupils  if  they  used  Mathematics 
We  Need  in  the  third  grade.  Most  of  the  mathe¬ 
matical  ideas  and  concepts  in  this  text  are  not 
couched  in  technical  terms  because  we  want  to 
build  ideas  carefully  before  associating  symbols  with 
those  ideas.  However,  the  following  terminology 
will  be  useful: 

A  set  is  any  well-defined  collection  of  things. 
Each  thing  in  the  set  is  called  an  “element”  or  a 
“member”  of  that  set.  We  can  use  the  term  “set” 
almost  any  time  that  we  use  the  word  “group.” 
Pupils  will  encounter  sets  of  chairs,  discs,  children, 
numbers,  facts,  and  problems.  The  concept  and 
language  of  sets  will  be  used  extensively  by  children 
throughout  their  study  of  mathematics. 

Number  and  numeral.  Number  is  an  idea — it  is 
abstract.  Any  particular  number  is  an  idea  that  is 
the  common  property  of  all  sets  of  a  given  size, 
such  as  xxxxx,  00000,  11111,  and  so  on.  The 
numeral  is  the  symbol  that  has  evolved  over  many 
years  and  is  used  to  express  or  name  the  number. 
Children  recognize  that  the  name  “Rover,” 
used  to  identify  a  pet  dog,  is  not  the  dog  itself  but 
its  name. 

Naming  a  Number.  A  number  may  be  named  in 
many  ways.  The  numeral  (symbol)  we  most  fre¬ 
quently  associate  with  the  number  five  is  5.  And  so, 
we  may  call  5  a  standard  numeral.  However,  (4  +  1), 
(9  —  4),  (35  -5-  7),  are  but  a  few  of  the  innumerable 
possibilities  for  naming  five.  Renaming  of  numbers 
will  be  used  in  a  variety  of  ways  for  developing 
important  mathematical  principles.  For  example, 
a  number  may  be  renamed  in  order  to  accomplish 
in  subtraction  what  we  have,  in  the  past,  called 
“borrowing.” 

4-place  numerals.  The  terms  1-place ,  2-place, 


3-place  and  4-place  numerals  will  be  used  frequently 
throughout  the  pupil’s  book,  so  the  children  should 
become  thoroughly  familiar  with  them.  The  sys¬ 
tematic  character  of  these  numerals  is  often  over¬ 
looked  when  the  reading  and  writing  of  numerals 
are  taught  purely  as  mechanical  skills.  Note  that 
each  symbol  in  a  4-place  numeral  such  as  1,253  is 
called  a  “digit.”  The  material  on  these  pages  is 
intended  to  foster  and  extend  understanding  of 
our  system  of  numeration. 

Number  line.  A  number  line  consists  of  points 
going  on  and  on  in  opposite  directions.  We  can 
show  only  a  portion  of  any  number  line  by  a  pic¬ 
ture  on  a  piece  of  paper  or  on  the  chalkboard. 

— < - • — - ♦ - ♦ - • - ♦ - > — 

0  12  3  4 

Therefore,  we  draw  arrowheads  toward  each  end 
of  the  portion  of  the  picture  to  indicate  that  the 
line  continues  on  and  on.  The  points  shown  on  this 
number-line  picture  that  we  use  for  indicating 
whole  numbers  are  equidistant.  By  inspection, 
one  can  see  that  there  are  many  points  between 
the  points  shown  for  whole  numbers. 

Pre-Book  Lesson 

•  Write  beside  each  other  on  the  chalkboard 
the  headings  thousands,  hundreds,  tens,  and 
ones.  Have  pupils  write  2-,  3-,  and  4-place 
numerals  below  the  headings,  placing  each  digit 
below  the  appropriate  heading.  Ask  each  child  to 
explain  the  meaning  of  each  digit  where  it  is  writ¬ 
ten  in  the  numeral.  Bring  out  the  use  of  zero  to 
indicate  no  ones,  tens,  hundreds,  and  so  on. 

•  Have  children  write  each  of  the  4-place  nu¬ 
merals  at  another  place  on  the  chalkboard.  Be  sure 
the  child  uses  a  comma  between  the  digit  showing 
thousands  and  that  for  hundreds.  Have  pupils 
tell  the  advantage  the  comma  provides. 

•  Write  the  numeral  24  on  the  chalkboard.  Ask 
a  child  to  tell  the  meaning  of  each  digit  in  its  place 
in  the  numeral.  Another  way  to  show  this  number 
is  (20  +  4).  Have  pupils  tell  why  this  form  of 
naming  the  number  is  correct. 
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Ask:  “Is  it  always  necessary  for  us  to  think  of 
24  as  2  tens  and  4  ones ?”  Your  pupils  should  be  able 
to  express  24  as  24  ones.  If  they  have  any  doubts, 
use  a  place-value  teaching  aid  *  to  help  the  children 
see  the  2  tens  as  20  ones.  This  will  help  them  to  see 
each  ten  being  renamed. 

•  Write  on  the  board  a  3-place  numeral,  as  462. 
Then,  show  the  same  number  in  expanded  nota¬ 
tion  and  discuss  the  meanings  of  the  expanded 
form  (4  hundreds  6  tens  2  ones). 

Direct  pupils  to  tell  as  many  different  ways  of 
thinking  this  number  as  possible.  They  should 
mention  each  of  the  following: 

4  hundreds  62  ones 
46  tens  2  ones 
462  ones 

•  Then,  write  on  the  board  a  4-place  numeral, 
such  as  5,286.  Guided  discussion  should  lead 
pupils  to  think  of  this  number  in  the  following  ways. 
Show  each  on  the  board  as  it  is  mentioned. 

5  thousands  2  hundreds  8  tens  6  ones 
52  hundreds  8  tens  6  ones 
52  hundreds  86  ones 
5  thousands  28  tens  6  ones 
528  tens  6  ones 
5,286  ones 

Using  the  Text  Pages 

Note:  Throughout  this  series,  each  page  has 
portions  marked  [O]  for  oral  work  and  [W]  for 
written  work.  You  may  wish  sometimes  to  use 
some  [O]  material  for  a  written  assignment  or  to 
make  an  oral  presentation  out  of  [W]  designated 
material.  You  are  encouraged  to  use  your  dis¬ 
cretion  in  this  regard  as  the  occasion  demands. 

•  Continue  to  use  place-value  teaching  aids  as 
they  are  needed  in  connection  with  the  oral 
exercises. 

•  Discuss  with  the  pupils  the  directions  for  the 
written  work.  Be  sure  they  understand  what  is 
expected  in  each  exercise.  In  preparation  for  Ex. 
10-19,  and  especially  for  Ex.  17-19,  help  pupils  to 
realize  that  the  greatness  of  the  number  depends 
on  the  meaning  of  each  digit  in  its  place.  (For 
example,  the  digit  may  be  9  but,  in  one’s  place,  it 


won’t  help  to  indicate  a  very  great  number.)  Work 
Ex.  14  with  the  class  to  help  reinforce  this  idea. 

•  The  oral  work  at  the  bottom  of  text  page  3 
should  not  be  difficult  following  the  Pre-Book  Les¬ 
son  which  provided  preparation  for  it. 


Individualizing  Instruction 


1,000  100 


•  Slower  learners  may  gain  in  understanding 
4-place  numerals  by  these  exercises: 

a.  For  many,  many  years  (over  5,000),  people  in 
different  parts  of  the  world  have  used  an  abacus 
to  show  number  ideas.  Ex¬ 
plain  why  the  abacus  pic¬ 
ture  at  the  right  shows 
4,258. 

b.  What  number  is  shown 
in  each  abacus  picture  be¬ 
low? 


1,000  100  10  1  1,000  100  10  1 


1,000  100  10 


,CD> 

c.  Draw  an  abacus  picture  to  show  each  of  these 
numbers: 

384  6,051  2,407  5,008  1,070  8,000 

d.  Indicate  on  a  Ginn  Arithme-Stick*  the  numbers 
shown  with  4-place  numerals  in  Ex.  10-13. 

•  All  pupils  may  write  the  Egyptian  numerals 
for  the  numbers  shown  with  4-place  numerals  at 
the  bottom  of  page  3  (Ex.  3). 

•  Prepare  a  set  of  cards,  each  card  indicating  a 
4-place  numeral.  Place  the  cards  in  piles  of  5  or  6. 
All  pupils  may  work  individually  or  in  pairs  to 
arrange  the  sets  of  cards  in  each  pile  to  show  num¬ 
bers  from  least  to  greatest. 


*  See  21,  page  xix. 


*  See  3,  page  xix. 
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As  pupils  distinguish  between  lesser  and  greater  numbers,  they  apply  their  under¬ 
standing  of  the  value  of  a  digit  in  its  place  in  the  numeral. 


Show  each  set  of  numbers  in  order  from  least  to 
greatest. 


10. 

5,702 

1,170 

4,896 

12. 

3,000 

987 

5,630 

11. 

1,170; 

865 

4,896; 

3,413 

5,702 

2,072 

13. 

987; 

4,065 

3,000; 

7,587 

5,630 

3,987 

865; 

2,072; 

3,413 

3,987; 

4,065; 

7,587 

For  Ex.  14,  write  6  different  4-place  numerals,  each 
of  which  begins  with  2.  Use  all  4  digits  each  time.  Ring 
the  numeral  showing  the  least  number. 


Do  the  same  for  Ex.  15  and  16.  For  Ex.  15,  start  each 
numeral  with  3;  for  Ex.  16,  start  each  with  8. 


14.  2  4  6  9  15.  3  1  5  9  16.  8  3  6  7 

2,496;  2,649  (01)3,195;  3,519  <8^367^8,376;  8,637 

01_2'694;  2,946;  2,964  3,591;  3,915;  3,951  T^78,736;  8,763 

Snow  the  greatest  number  you  can  with  each  set  of 


these  4  digits.  Use  each  digit  only  once  in  a  numeral. 

17.  3  0  9  7  ,,73o  18.  5  8  3  1  8,5„  19.  6  /s  1 


More  about  4-Place  Numerals 


1.  Explain  why  we  can  name 
1,563  in  the  three  ways  shown  in 

the  box.  Each  name  shows  1,563. 


2.  Complete  some  names  for 


7>452- 

a.  7,000 

b.  7,400  +  5q> - 
7-000 

c.  +  452 


+  50  + 
+  +  . 
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8,000+90+8 
8,090  +  8 
8,000+98 


3.  Write  namesf  as  in  Ex.  2,  for  , 
a.  8,098:  b.  7,609/ 

d.  8,624.  e.  3,960. 


8,000  +  600+20+4 
8,600+20+4 
8,600+24 
8,620+4 


3,000+900+60 

3,900+60 

3,000+960 


Many  name s  for  a  number  [O] 


7,000  +  600+9 
7,600+9 
7,000  +  609 


c.  2,981. 
f.  5,070. 


2,000+900  +  80+  1 
.  ,  2,900+80+1 
[w]  2,900+81 
2,980+  1 


5,000  +  70 

50  hundreds  +  7  tens  +  0  ones 
50  hundreds  +  70  ones 


*  At  this  time,  you  may  want  to  review  the  idea  that,  besides  properties  such  as 
color  or  texture,  a  set  has  a  number  property  such  as  threeness  or  twelveness. 


Sets  and  Their  Members 

Sets  of  numbers:  counting,  whole,  even,  odd  [O] 

You  have  been  using  the  word  sets  for  a  long  time. 
For  instance,  you  can  recognize  a  set 

a.  made  up  of  an  apple,  an  orange,  and  a  banana. 

b.  made  up  of  the  counting  numbers  between  2  and  8; 
that  is,  3,  4,  5,  6,  7. 

c.  made  up  of  the  A.  and  S.  facts  using  7,  5,  and  2; 
that  is,  2  +  5  =  7,  5  +  2  =‘7,  7  —  2=5,  7  —  5  =  2. 

1.  Numbers  like  4,  8,  25,  and  so  on  tell  us  how  many 
members  there  are  in  a  set.  Why  do  we  say  that  these 
numbers  belong  to  the  set  of  counting  numbers?  +Why  is 

there  no  greatest  counting  number  ?Th  ere  is  always  one  number 

°  °  greater  than  any  number  we  can  name. 

2.  What  number  tells  how  many  members  Qare  in  the 
empty  set — that  is,  the  set  with  no  members  ?  AWhy  is  it 

nOt  a  COUnting  number?  It  is  not  used  in  counting  objects. 

The  number  0  and  the  counting  numbers 
make  up  what  we  call  the  set  of  whole  numbers. 


3.  Tell  two  more  members  that  might  be  in  a  set  to 
which  each  of  these  belongs:  Answers  win  vary, 
a.  a  desk  b.  4  +  8  =  12  c.  zero  d.  4,285 


4.  Name  the  members  in  the  set  of  even  numbers 
between  1  and  21.  2, 4, 6, 8,  10,  12,  u,  16,  is,  20 


**  We  call  {  }  braces.  We  may  use  braces  and  write 

“{3,  5,  7,  9}”  to  show  the  set  of  odd  numbers  between  1 
and  10.  To  show  the  empty  set,  we  use  braces  only:  {  }. 


4 


5.  On  the  board,  show  in  braces  the  set  of  A.  and 
facts  using  6,  4,  and  2. 

{4+2=6,  2  +  4=6,  6-2=4,  6  —  4=2 1 


**We  may  list  the  members  of  a  set  within  braces.  Notice  how  the  empty  set  is  repre¬ 
sented.  Notice,  too,  that  a  set  of  numbers  between  two  numbers  does  not  include  the 
two  given  numbers;  e.g.,  the  set  of  counting  numbers  between  2  and  6  is  {3,  4,  5{. 


s. 
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Pupil’s  Objectives 

(a)  To  understand  the  difference  between  the  set 
of  counting  numbers  and  the  set  of  whole  numbers; 
and  (b)  to  learn  about  the  use  of  braces  {  }. 

Background 

Children  study  several  different  sets  of  numbers 
as  they  move  through  the  grades  toward  mathe¬ 
matical  maturity.  The  set  of  counting  numbers , 
frequently  called  the  natural  numbers,  begins  with 
1  and  continues  indefinitely.  There  is  no  greatest 
counting  number.  The  set  of  whole  numbers  in¬ 
cludes  0  (zero)  and  all  the  counting  numbers. 
We  consider  the  counting  numbers  to  be  a  subset  of 
the  set  of  whole  numbers  and  so  they  may  be 
thought  of  as  whole  numbers  as  well  as  counting 
numbers.  Many  generalizations  about  the  four 
operations  on  numbers  are  stated  within  the  limita¬ 
tion  of  the  set  of  counting  numbers  or  the  set  of 
whole  numbers.  Children  will  begin  to  learn  that 
some  generalizations  are  true  when  referring  to 
the  set  of  whole  numbers  but  are  not  true  in 
reference  to  some  other  set  of  numbers.  In  the 
work  with  sets,  pupils  learn  now  to  use  braces  {  } 
in  which  to  list  the  members  of  a  set. 

Pre-Book  Lesson 

•  Identify  a  set  of  objects  in  the  room: 

a.  the  set  of  chairs 

b.  the  set  of  pictures  on  the  wall 

c.  the  set  of  children  wearing  blue 

Then  ask  a  child  to  count  the  members  (elements) 
of  each  set  that  is  described  in  order  to  find  the 
number  for  the  set. 

•  Emphasize  the  many  ways  in  which  sets  of 
things  may  be  described.  Bring  out  that  you  have 
been  using  counting  numbers  to  help  describe  each  set. 
Ask  questions  like  these: 

a.  What  is  the  least  counting  number?  (One) 

b.  Is  there  a  greatest  counting  number?  (No) 

c.  Each  counting  number  is  how  much  greater 
than  the  one  before  it?  (One) 

•  Place  a  set  of  five  objects  on  an  empty  table. 
As  children  count  the  objects,  remove  them  one  at 


a  time  until  they  are  all  gone.  Only  the  empty 
table  should  be  seen.  All  children  will  see  that 
nothing  of  the  original  set  is  there.  Point  out  that 
there  is  nothing  to  count  but  that  we  need  a 
number  to  describe  what  is  left  when  we  remove  all 
the  objects.  (This  removal  operation  forces  us 
to  define  another  set  of  numbers  because  we  cannot 
describe  the  result  with  a  counting  number.) 

This  activity  should  help  children  see  the  need 
for  zero  as  the  number  for  the  empty  set.  When  we 
include  zero  with  the  counting  numbers  we  have 
the  set  of  whole  numbers.  Ask,  “What  is  the  least 
whole  number?”  (0)  “Are  all  counting  numbers 
also  whole  numbers?”  (Yes) 

•  Refer  to  a  permanent  number-line  model*  or 
picture.  Show  the  points  for  whole  numbers  in  the 
number-line  model. 

Using  the  Text  Page 

As  you  work  with  children  on  this  page,  make 
sure  that  they  realize  that  numbers  when  being  used 
to  tell  how  many  in  a  set  of  one  or  more  objects  are 
called  counting  numbers',  that  the  counting  numbers 
and  zero  make  up  the  set  of  whole  numbers. 

Individualizing  Instruction 

•  All  pupils  may  draw  portions  of  number-line 
pictures  (that  is,  not  starting  with  the  point  for  0) 
and  label  the  points  for  each  set  of  whole  numbers 
listed  below.  The  number-line  picture  for  a  would 
begin  by  showing  the  point  for  65  and  end  with  the 
point  for  100. 

a.  70,  75,  80,  85,  90,  95 

b.  300,  400,  500,  600,  700 

c.  661,  662,  663,  664,  665,  666 

d.  4,250,  4,260,  4,270,  4,280 

e.  6,010,  6,011,  6,012,  6,013,  6,014 

•  Slower  learners  may  draw  an  abacus  picture 
for  each  number  shown  above. 

•  All  pupils  may  name  each  of  the  numbers  shown 
above  in  different  ways  as  shown  on  text  pages  2 
and  3. 

•  See  6,  page  xix. 
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Pupil’s  Objectives 

(a)  To  review  the  idea  of  joining  sets  of  things; 
(b)  to  review  the  idea  of  adding  numbers  for  sets 
of  things;  and  (c)  to  review  the  idea  that  if  we 
know  the  numbers  for  parts  of  a  set  we  add  them  to 
find  the  number  for  the  total  set. 

Background  (Also  see  Background,  pages  316-317) 

Your  pupils  are  familiar  with  having  the  term 
set  mean  a  collection  of  things.  The  number  for  a 
given  set  tells  how  many  members  are  in  the  set. 
It  is  very  important  to  understand  that  we  join 
sets  of  objects.  It  is  numbers  that  we  add. 

The  sets  being  joined  are  often  referred  to  as 
parts  in  that  each  is  a  part  of  the  total,  or  union,  set. 
An  understanding  of  the  number  for  a  set  (total 
set)  and  the  numbers  for  its  parts  is  fundamental 
to  building  a  knowledge  of  the  addition  and  sub¬ 
traction  facts.  This  lesson  and  several  that  follow 
lead  children  to  rediscover  and  review  two  impor¬ 
tant  facets  of  the  addends-sum  relationship: 

(1)  If  the  numbers  for  the  parts  of  a  set  are  known ,  then 
the  number  for  the  set  can  be  found  by  adding;  and 

(2)  If  the  numbers  for  a  total  set  and  one  of  its  two  parts 
are  known,  then  the  number  for  the  other  part  can  be 
determined  by  subtracting. 

Sets  may  be  made  up  of  more  than  two  subsets. 
Column  addition  of  three  or  more  numbers 
logically  stems  from  the  joining  of  three  or  more 
sets  of  things. 

Teacher’s  Preparation 

Have  ready  a  flannel  board*  with  some  geo¬ 
metric  shapes  to  use  on  it  (circles,  squares,  tri¬ 
angles,  stars,  and  so  on).  You  may  wish  to  have 
displayed  a  permanent  number-line  model. 

Pre-Book  Lesson 

•  Discuss  sets  of  things  in  the  classroom.  Have 
pupils  define  a  given  set  of  things.  Then  ask, 
“What  is  the  number  for  the  set?” 

*  See  2,  page  xix. 
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•  Identify  many  different  kinds  of  sets  and  then 
determine  the  number  for  each  set. 

•  Demonstrate  the  joining  of  two  sets.  Have  a 
set  of  five  boys  stand  in  one  spot.  Then,  have  a  set 
of  four  girls  stand  in  another  location.  Have  one 
of  the  sets  of  children  move  to  the  other  set.  In  this 
case,  a  set  of  boys  is  joined  with  a  set  of  girls.  The 
new  set  would  be  called  children. 

•  Write  the  numeral  on  the  board  for  the  number 
for  each  set  just  demonstrated.  Write  a  mathe¬ 
matical  sentence  which  will  describe  the  situation. 
Now,  make  the  point  that  numbers  are  being  added, 
not  children. 

•  Show  two  sets  of  objects  on  the  flannel  board. 
Ask  the  pupils  to  tell  the  number  for  each  set. 
Have  pupils  tell  how  they  could  find  the  number 
for  the  total  set.  Emphasize  the  joining  of  the 
sets  and  the  adding  of  the  numbers. 


Using  the  Text  Page 

•  The  number  line  is  referred  to  in  this  lesson. 
Remind  pupils  that  we  may  use  a  number-line 
picture  for  adding.  We  show  addends  by  arrows 
above  it  pointing  to  the  right,  the  first  of  which 
starts  at  the  point  for  0  and  the  last  of  which 
ends  at  the  point  for  the  sum. 


5  +  4  =  ? 
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•  Have  pupils  use  objects  on  the  flannel  board 
to  demonstrate  each  of  the  oral  activities.  Make 
sure  pupils  see  the  relationship  between  the 
physical  models  (representing  the  parts)  and  the 
mathematical  sentence  (showing  numbers  for  the 
parts).  Your  children  should  become  accustomed 
to  reading  and  writing  mathematical  sentences. 
Sometimes  a  sentence  will  be  true,  sometimes  it 
may  be  false,  and  sometimes  it  (an  open  sentence) 
will  be  neither  true  nor  false.  The  challenge  to 
their  thinking  will  be  to  make  true  sentences. 

•  Guide  pupils  to  state  in  their  own  words  the 
generalization  about  finding  the  number  for  a  total 
set  if  we  know  the  numbers  for  its  parts. 


*  Understanding  Addition  (A.) 

Resurvey:  combining  sets  [O] 

1.  In  one  field  at  the  zoo  are  10  grown  deer  and  6 
young  deer.  How  many  deer  in  all  are  in  the  field? 

a.  To  find  the  number  for  the  total  set  can  you  count?  Yes 
Can  you  add  ?  Af)n  the  board,  draw  a  number-line  picture 
like  the  one  at  the  right  and  show  the  class  how  to  find 
the  number  for  the  total  set. 

b.  Can  you  add  10  and  6  like  this,  10  +  6  =  16?  Yes 

e.  Why  is  adding  faster  than  counting? I°“j."rs“odbofSbyVonJ.<" 

2.  When  we  add  numbers  for  parts  of  the  set,  what 
does  the  answer  tell  us  that  we  did  not  know  before? 

The  number  for  the  total  set 

We  can  add  numbers  for  parts,  or  subsets, 
of  a  set  to  find  the  number  for  the  total  set. 

Ex.  4-5 

For  which  of  Ex.  3-5  can  you  add?  /Tell  why.  v 

You  want  to  find  the  number  for  the  total  set. 

3.  How  many  more  are  10  deer  than  6  deer? 

4.  In  two  cages  at  the  zoo  are  4  monkeys  and  7 
monkeys.  How  many  monkeys  are  in  the  two  cages? 

5.  In  one  building  are  3  white  bears,  4  black  bears, 
and  2  brown  bears.  How  many  bears  are  in  the  building? 
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*  You  may  wish  to  treat  this  page  and  the 
next  two  pages  as  written  work. 
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Understanding  Subtraction  (S.) 

Resurvey:  removing  a  subset ;  comparing  2  sets  [O] 

1.  When  4  cupcakes  have  been  taken  from  the 
total  set  of  9  cupcakes,  how  many  will  be  left? 

Y  es 

a.  Can  you  count  back?Yesb.  Can  you  subtract? a 

On  the  board,  draw  a  number-line  picture  and 
show  the  class  how  to  find  the  number  for  the  other 
part,  or  subset,  of  the  total  set.  ^  « 1 

0  1  2  3  4  K^7Ji/9  10 

Why  can  you  subtract  in  each  of  problems  2-4? 

You  want  to  find  the  number  for  the  other  part. 

2.  The  girls  had  made  31  sandwiches.  They  planned 
to  make  36.  How  many  more  sandwiches  must  they 
make? 

3.  Sam  gave  away  all  but  5  of  his  12  peanuts.  How 
many  did  he  give  away? 

4.  If  2  of  7  pears  spoiled,  how  many  were  good? 


5.  Eight  sandwiches  are  how  many  more 
than  6  sandwiches? 

Y  es 

a.  Can  you  find  out  by  matching?  aHow 
many  sandwiches  do  not  match?  2  sandwiches 

b.  You  know  the  numbers  for  the  larger 
set  and  the  part  of  it  that  matches  the  smaller 
set.  Why  can  you  subtract  to  find  the  number 
for  the  part  of  it  that  does  not  match  the 

Set?  jQ  f;ncJ  the  number  for  the  other  part. 


When  we  know  the  numbers  for  the  total  set 
and  one  of  its  two  parts,  or  subsets,  we  can  sub¬ 
tract  to  find  the  number  for  the  other  part,  or 
subset. 
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3upil’s  Objective 

To  review  the  idea  (a)  of  removing  a  subset 
rom  a  known  set  of  things;  (b)  of  comparing  two 
;ets;  and  (c)  that  if  we  know  the  numbers  for  a 
:otal  set  and  one  of  its  two  parts  we  can  subtract 
:o  find  the  number  for  the  other  part. 

Background  (Also  see  Background,  pages  316-317) 

Your  pupils  have  learned  that  there  are  several 
mique  kinds  of  problem  settings  which  call  upon 
subtraction  for  a  solution.  Each  problem  shows 
lumbers  for  a  total  set  and  one  of  its  two  parts, 
rhe  difficulty  for  children  lies  in  determining  the 
:otal  set  and  the  part. 

Four  applications  of  subtraction  are  reviewed 
n  this  lesson.  The  how-many-left  use  (Ex.  1)  is  not 
:oo  difficult  because  it  occurs  so  frequently  in  the 
child’s  daily  life. 

Finding  how  many  are  needed  (Ex.  2)  and  finding 
how  many  are  gone  (Ex.  3)  are  not  so  often  within 
the  child’s  experiences.  Yet,  problems  of  this 
type  easily  fit  into  the  category  of finding  the  other  part. 

Somewhat  more  sophisticated  is  the  comparison 
dea.  In  problems  of  this  type  (Ex.  5),  two  sets  are 
actually  compared.  The  problem  is  to  determine 
which  of  the  two  sets  is  larger  or  smaller.  The 
ihild  may  set  up  a  one-to-one  correspondence  of  the 
nembers  of  the  two  sets  until  all  the  members  of 
me  set  are  matched.  Then,  by  inspection,  he  can 
determine  which  set  is  larger. 

As  children  are  engaged  in  physically  comparing 
two  sets,  it  is  important  that  they  build  the  under¬ 
standing  that  the  larger  set  is,  in  fact,  a  total  set 
;omposed  of  two  subsets,  or  parts.  One  part  is  in 
me-to-one  correspondence  with  the  smaller  set; 
;he  other  part  is  the  subset  for  whose  members 
there  is  no  one-to-one  correspondence. 

Total  Set 

^ - * - s 

Bill’s  Marbles  •••••••••• 

i  l  I  I  I  l 

i  i  i  i  '  1 

Dave’s  Marbles  •••••• 

' - v - -  ' - v - ' 

Known  Part  Unknown 
Part 


Pre-Book  Lesson 

•  Place  a  set  of  books  on  a  table  (or  arrange 
children  at  the  front  of  the  room).  Have  children 
determine  the  number  for  the  set.  Remove  a 
part  of  the  set.  Have  pupils  tell  the  number  for 
the  subset  removed.  Then,  determine  the  number 
for  the  subset  left.  The  demonstration  may  then  be 
altered  to  illustrate  the  idea  of  finding  how  many 
are  gone  rather  than  how  many  are  left. 

•  Relate  each  physical  demonstration  to  a 
mathematical  sentence  written  on  the  board.  As 
each  numeral  is  written  on  the  board,  ask  pupils 
to  tell  what  it  represents  in  the  story  demonstrated. 
Stress  the  total  set  and  its  two  parts. 

•  Show  two  sets  of  objects  (on  a  flannel  board, 
or  use  objects  in  the  room).  Discuss  with  pupils 
that  one  set  is  larger  (or  smaller)  than  the  other. 
Have  pupils  match  the  members  of  the  two  sets 
until  all  members  of  the  smaller  set  have  been 
matched.  Continue  the  demonstration  and  dis¬ 
cussion  to  help  pupils  see  that  the  larger  set  is  a 
total  set  and  the  smaller  set  corresponds  with  one 
of  its  two  parts.  Then,  write  a  mathematical  sen¬ 
tence  on  the  board  to  represent  the  demonstration. 

•  Remind  pupils  that  in  using  a  number-line 
picture,  we  subtract  by  showing  first  above  it  an 
arrow  pointing  to  the  right  for  the  sum  and  then 
below  it  an  arrow  pointing  to  the  left  the  correct 
number  of  points  for  the  number  to  be  subtracted. 
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Using  the  Text  Page 

•  As  you  discuss  each  exercise  on  this  page, 
use  representative  materials  on  the  flannel  board 
to  help  pupils  visualize  each  situation.  It  is  very 
important  that  your  pupils  see  each  problem  as 
representing  a  total-parts  relationship. 

•  After  each  exercise  has  been  discussed,  write 
the  appropriate  mathematical  sentence  for  it 
on  the  board. 
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Pupil’s  Objectives 

(a)  To  review  the  use  of  addend  and  sum;  (b)  to 
learn  that  the  sum  of  two  whole  numbers  is  never 
less  than  either  addend;  and  (c)  to  learn  that  the 
answer  when  subtracting  one  whole  number  from 
another  is  never  greater  than  the  sum. 

Background 

We  say  that  a  set  of  numbers  is  closed  under  a  particu¬ 
lar  operation  if  the  result  obtained  by  the  operation  on 
those  numbers  is  always  a  number  within  the  same  set. 
For  example,  we  say  that  the  set  of  whole  numbers 
is  closed  with  respect  to  addition  because  the  sum 
of  any  two  whole  numbers  is  always  a  whole 
number.  The  set  of  whole  numbers  is  not  closed 
with  respect  to  subtraction  because  under  certain 
circumstances  the  answer  will  be  outside  the  set  of 
whole  numbers  (e.g.,  7  —  12  =  ~5). 

As  you  work  Ex.  4-6,  keep  in  mind  that  a  whole- 
number  answer  would  not  result  if  the  known  ad¬ 
dend  were  greater  than  the  sum.  Children  have 
been  taught  that  it  is  impossible  to  subtract  if 
the  number  subtracted  from  (sum)  is  less  than 
the  number  being  subtracted  (known  addend). 
This  is  not  true.  However,  a  whole  number  cannot 
be  the  result  of  such  a  subtraction.  Therefore, 
since  we  are  not  dealing  formally  with  the  set  of 
negative  numbers  at  this  grade  level,  it  is  important 
that  we  restrict  our  operations  and  generalizations 
to  the  set  of  whole  numbers. 

The  terms  addend  and  sum  are  the  technical 
names  for  what  we  have  been  calling  numbers  for 
the  parts  and  the  total  set.  The  technical  terms  will 
be  used  in  the  pupil’s  book.  However,  there  is  no 
reason  why  you  cannot  continue  to  use  other 
terminology  at  the  same  time  that  you  are  teaching 
children  to  use  these  terms. 

Pre-Book  Lesson 

•  On  your  permanent  number-line  model, 
illustrate  some  simple  addition  examples  for  the 
purpose  of  helping  your  pupils  see  that  the  sum  of 
any  two  whole  numbers  is  always  a  whole  number. 
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As  your  pupils  work  with  a  horizontal  number¬ 
line  model,  they  should  understand  that  the 
arrowhead  pointing  to  the  right  indicates  that 
points  for  the  set  of  whole  numbers  continue  on 
indefinitely. 

•  Ask,  “Suppose  we  subtract  a  whole  number 
from  another  whole  number.  Will  the  answer 
always  be  a  whole  number?”  Perhaps  by  trial  and 
error,  illustrate  several  subtraction  examples  in 
which  the  answer  will  be  a  whole  number  (e.g., 
46  -  15,  27  -  4,  8  -  5). 

Then  ask,  “If  we  subtract  8  from  8,  is  the 
answer  a  whole  number?”  (Yes)  Illustrate  this 
example  on  the  number  line. 

Then  illustrate  the  example  8  —  10.  Your 
pupils  should  see  that  the  result  would  be  shown 
to  the  left  of  the  point  for  0  on  the  number  line 
indicated.  It  is  not  important  to  get  into  a  dis¬ 
cussion  about  negative  numbers.  It  will  usually 
suffice  to  say  that  sometimes  when  we  subtract 
we  can  get  an  answer  that  is  not  a  whole  number. 
Have  children  state  in  their  own  words  what  the 
circumstances  are  which  will  produce  this  result. 

Using  the  Text  Page 

The  oral  work  on  text  page  7  follows  very 
logically  the  preparation  in  the  Pre-Book  Lesson. 
Guide  pupils  to  state  the  generalizations  in  their 
own  words.  Refer  to  the  number  line  to  illustrate 
any  of  the  A.  or  S.  facts  involved  in  examples, 
as  it  may  be  necessary.  The  number  line  may  be  a 
help  in  showing  that  a  subtraction  answer  is  never 
greater  than  the  sum. 


Individualizing  Instruction 


On  the  board,  write  the  following  frames  and 
discuss  the  type  of  number  to  be  shown  within  each 
as  preparation  for  the  exercise  below: 

O  a  sum  A  an  addend  □  an  addend 


Have  pupils  show  an  appropriate  number  in  each 
frame  of  the  following  exercises: 


a. 

b. 


O  A 

@  A 


53 

17 


c. @  A 

d.  O 


□ 

□ 


*  Higher-decade  addition  and  subtraction  become  simplified  when  pupils  realize  that  they 
are  merely  applications  of  knowledge  of  A.  and  S.  facts. 

Remembering  about  Addition  and  Subtraction 

Resurvey:  terms ;  greatness  of  answer  [O] 

**  In  addition,  the  numbers  to  be 
added  are  the  addends.  The  num¬ 
ber  we  find  is  the  sum. 

1.  For  each  example  in  box  A, 
tell  ,  , 

Indicated  by  s. 

a.  the  sum.  a  b.  the  addends,  v 

Indicated  by  a. 

*  2.  Say  the  A.  facts  used  for 
each  example  in  box  A.  5+3=8,  2+4=6,  1+5=6;  6+6=12,  1  +  3=4,  4+1  =  5,- 

4  +  4  =  8,  8+2=10;  6  +  0=6;  0+7  =  7 

3.  Is  any  sum  ever  less  than  any  of  its  addends?  No 

When  the  addends  are  whole  numbers,  the 
sum  is  a  whole  number  and  is  never  less  than 
any  of  its  addends. 

**  The  number  from  which  we  subtract  is  the  sum.  The 
number  we  subtract  is  the  known  addend.  The  number  we 
are  to  find  is  the  unknown  addend. 

4.  For  each  example  in  box  B  tell 

Indicated  by  s.  Indicated  by  ka. 

а.  the  sum.  A  b.  the  known  addend,  a 
c.  the  unknown  addend  found.  v 

Indicated  by  ua. 

*  5.  Say  the  subtraction  facts  used  in  each 

example  in  box  B.  f:£J;  76Z^e 

б.  Is  any  unknown  addend  greater  than  the  sum?  No 
Study  the  work  in  box  B. 

When  we  use  whole  numbers  in  subtracting, 
the  answer  is  a  whole  number  and  that  answer 
is  never  greater  than  the  sum. 

7 

**  The  use  of  the  terms  addend  and  sum  in  connection  with  both  addition  and  subtraction 
will  help  pupils  to  understand  the  idea  of  inverses-that  adding  an  addend  can  be  un¬ 
done  by  subtracting  that  addend,  and  vice  versa. 


756  s  64  s  6 
—  342  ka  —  27  ka  —  0 
414  ua  37  ua  6 


j. A 

125a 

36  a 

4  a 

6a 

0 

+  543  a 

+  16a 

4  a 

+  0  a 

+  7 

668  s 

52s 

2  a 

6  s 

7 

10s 

a 

A.  7  +  6 

6  +  7* 


a 

B. 2  +  3  + 

C.  14  +  2  - 


*  The  properties 
explored  early 


Important  Ideas  about  Addition 

Properties:  Commutative,  Associative,  Binary,  Closure,  Identity  [O] 

Many  times,  knowing  an  answer  for  an  addition  helps 
you  to  know  the  answer  for  another  addition. 

1.  Say  a  second  addition  you  know  for  each  example 
in  row  A. 

b  c  d 

13  43  +  24  =  67  56  +  29  =  85  78  +  5  =  83 

3  24  +  43  =  67  29  +  56  =  85  5+  78  =  83 

2.  For  the  second  addition  you  gave  for  each  example 
in  row  A,  did  you  change  the  order  of  the  addends  and 
have  the  same  sum?  Yes 

3.  Explain  why,  when  you  learn  one  addition  fact  with 
two  different  addends,  you  already  know  another  addition 

faCt.  See  A  at  foot  of  page  9. 

4.  As  you  say  the  answers  for  the  examples  in  rows 
B  and  C,  think  what  you  have  to  do  to  get  each  answer. 

bed 

5  io  4+1  +  38  5  +  8  +  2  15  6+3  + 8a 

92 

F  3  19  24  +  8  +  5  37  46  +  3  +  5  54  75  +  8  +  9A 

5.  As  you  found  the  sum  for  each  example  in  rows  B 
and  C,  how  many  numbers  did  you  add  at  a  time?  ^n 
arithmetic,  do  we  always  add  just  two  numbers  at  a  time  Fa 

6.  For  2  +  3  +  5,  why  is  the  sum  the  same  whether 
you  think  as  in  a  or  as  in  b? 

a.  (2  +  3)  +  5  b.  2  +  (3  +  5) 

See  B  at  foot  of  page  9. 

We  say  that  in  a  we  associate  the  first  and  second 
addends  for  adding  first;  and  in  b  we  associate  the  second 
and  third  addends  for  adding  first. 

of  addition-which  are  part  of  the  structure  of  our  number  system-are 

in  the  year  so  that  pupils  may  sense  their  power. 


Teaching  Pages  8  and  9 


Pupil’s  Objective 

To  review  some  important  properties  of  the 
operation  we  call  addition. 

Background  (Also  see  Background  section  and 
Using  the  Text  Pages  section,  pages 
316-317,  318) 

The  Commutative  Property  of  Addition  allows 
us  to  change  the  order  of  adding  two  addends  with¬ 
out  affecting  the  sum. 

The  Associative  Property  of  Addition  is  neces¬ 
sitated  by  the  binary  nature  of  addition.  It  allows 
us  to  associate  addends  so  that  we  add  only  two 
numbers  at  a  time.  Usually  the  association  is 
shown  by  the  use  of  parentheses. 

The  Property  of  Closure  is  a  characteristic 
of  addition,  in  that  the  sum  of  any  two  whole 
numbers  is  always  a  whole  number. 

Another  property  of  addition  is  that  of  identity. 
Since  0  as  an  addend  does  not  affect  the  other 
addend  or  change  its  identity,  we  say  that  0  is 
the  Identity  Element  for  Addition. 

Using  the  Text  Pages 

•  Your  pupils  should  be  able  to  participate  in 
the  oral  discussion  without  any  great  difficulty. 
Ex.  7  represents  an  intuitive  approach  to  the  idea  of 
closure  discussed  in  the  Background  section.  Be 


constantly  alert  to  any  possible  confusion  and  be 
prepared  to  use  materials  in  the  classroom  or 
additional  examples  to  help  clarify  any  point. 

•  The  authors  of  this  program  take  the  position 
that  terminology  itself  is  not  as  important  as  the 
understanding  that  is  developed.  Consequently, 
we  urge  you  to  focus  on  the  ideas  developed  in 
these  pages  as  a  first  responsibility. 

Individualizing  Instruction 

•  For  those  pupils  who  enjoy  and  can  handle  the 
technical  terminology  of  mathematics,  the  en¬ 
richment  material  is  appropriate. 

•  All  pupils  may  illustrate  on  a  number-line 
picture  the  examples  in  the  oral  lesson. 

•  More  capable  children  may  be  asked  to  write 
5  examples  and  directions  for  using  each  of  the 
properties  listed  on  text  page  9. 

•  For  all  pupils ,  duplicate  across  the  top  of  a 
page  or  write  on  the  board: 

If  O  is  the  number  for  one  part  and  A  is  the 
number  for  the  other  part,  then  □  is  the  number 
for  the  total  set. 

Pupils  should  write  a  numeral  in  each  geometric 
shape  (frame)  to  make  a  true  sentence.  Permit 
pupils  to  show  any  numbers  they  wish.  The  more 
capable  children  may  write  2-  and  3-place  numerals 
while  others  may  limit  their  sentences  to  1-  and 
2-place  numerals. 


Teacher’s  Page  8 


Folded-paper  exercises  are  recommended  frequently  throughout  this  book. 
Most  folded-paper  exercises  will  require  only  a  half  sheet  of  paper.  Have 
paper  ready  for  the  folded-paper  practice  on  text  page  10. 

The  two  forms  of  folded-paper  practice  are  described  and  illustrated 
below : 


Horizontal 


1.  2  1  3 

+1  +1  +2 


First,  lay  the  top  of 
the  paper  below  the 
examples  in  row  1. 
Show  the  number  of 
the  row  and  then  the 
answers. 


2.  3  1  4 

+4  +5  +2 


Then,  fold  under  this  row  of  answers.  Show 
the  number  of  the  next  row  and  then  the  answers, 
and  so  on  (see  the  diagram). 


Vertical 

First,  lay  the  left 
edge  of  the  paper  be¬ 
side  the  examples  in 
column  1  covering  all 
other  examples.  Show 
the  example  numbers 
and  answers  one  below 
the  other,  near  this 
edge.  Then,  fold  this 
column  of  answers  un¬ 
der  as  shown  at  the 
right.  Continue  to 

work  each  of  the  other  columns  of  examples  in  the 
same  way  (see  the  diagram). 


7.  2  plus  1 


8.  3  + 


9.  4  plus  2 
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7.  You  probably  never  thought  too  much  about  it 
but,  if  you  add  a  whole  number  to  a  whole  number,  is  the 

Yes 

answer  a  whole  number  ?a  Write  on  the  board  an  example 
to  show  that  this  is  so.  a  Try  to  find  an  example  in  which 
the  sum  of  two  whole  numbers  is  not  a  whole  number. 

There  is  no  such  example. 

8.  Think  the  answer  for  each  example  in  row  D  and 
then  tell  how  to  complete  the  following: 

When  zero  is  one  of  two  addends,  the  sum  is  equal 

tO  -  ?_  .  the  other  addend 

abed 

D.  4  +  0  4  17  +  0,7  0  +  235  235  70  +  0?o 


Naming  Properties  of  Addition 

Enrichment  [W] 

The  different  properties  of  addition  have  names  which 
you  may  be  interested  to  learn. 

See  if  you  can  find  which  of  rows  A-D  on  pages  8-9 
use  each  of  the  properties  named  below.  Make  a  list. 

A.  The  Commutative  Property  of  Addition:  We  may 
change  the  order  of  the  two  addends  in  an  addition  ex¬ 
ample  without  changing  the  sum.  A 

B.  The  Associative  Property  of  Addition:  Without 
affecting  the  sum,  in  any  addition  example  with  three 
addends,  we  may  first  associate  and  add  the  first  and 
second  addends;  or  we  may  first  associate  and  add  the 
second  and  third  addends,  b  and  c 

C.  The  Identity  Property  for  Addition:  When  one  of 
two  addends  is  0,  the  sum  is  equal  to  the  other  addend,  d 


*This  is  the  first  of  a  series  of  inventories  appearing  in  Chapters  1  and  2.  See  page  11 
for  Reteaching  and  Extra  Activity  follow-up  work. 


*  Addition  Test 

Inventory  1  [W] 


Show  only  the  sums  on  folded  paper. 


a 

b 

C 

d 

e 

f 

g 

h  i 

1. 

4 

0 

1 

3 

2 

9 

2 

9 

6 

2 

7 

4 

2 

5 

0 

8 

4 

7 

6 

7 

5 

5 

7 

9 

10 

13 

13 

2. 

7 

4 

3 

2 

0 

3 

4 

4 

3 

2 

9 

4 

2 

8 

9 

5 

8 

5 

9 

13 

7 

4 

8 

12 

9 

12 

8 

3. 

1 

5 

2 

1 

5 

9 

1 

7 

4 

7 

5 

3 

9 

6 

9 

8 

6 

0 

8 

10 

5 

10 

n 

18 

9 

13 

4 

4. 

5 

6 

5 

4 

1 

3 

8 

6 

7 

9 

2 

7 

1 

3 

6 

3 

6 

0 

14 

8 

12 

5 

4 

9 

n 

12 

7 

5. 

9 

7 

0 

1 

2 

2 

5 

2 

5 

5 

5 

0 

5 

0 

7 

3 

4 

2 

14 

12 

0 

6 

2 

9 

8 

6 

7 

6. 

7 

8 

8 

6 

9 

5 

8 

6 

7 

4 

2 

6 

5 

7 

4 

8 

9 

3 

n 

10 

14 

u 

16 

9 

16 

15 

10 

7. 

4 

7 

8 

3 

4 

8 

5 

7 

2 

6 

7 

9 

3 

3 

5 

0 

8 

6 

10 

14 

17 

6 

7 

13 

5 

15 

8 

8. 

4 

5 

9 

0 

6 

8 

9 

7 

6 

7 

8 

6 

6 

4 

7 

8 

9 

8 

n 

13 

15 

6 

10 

15 

17 

16 

14 

9. 

4 

9 

0 

6 

8 

3 

2 

3 

9 

4 

3 

5 

3 

4 

7 

9 

8 

2 

8 

12 

5 

9 

12 

10 

n 

n 

n 

If  you  had  trouble  with  any  addition  facts,  study 
them  carefully  and  then  take  the  test  again. 


Now  try  the  Subtraction  Test  on  page  11. 


10 
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Pupil’s  Objective 

To  identify  addition  facts  not  yet  mastered. 

Background  (Also  see  Background,  pages  316-318) 

Saying  or  writing  correct  answers  is  not  absolute 
proof  that  pupils  know  the  facts.  Considerable 
evidence  has  been  gathered  which  shows  that 
pupils  must  think  aloud  as  they  obtain  answers  in 
order  for  you  to  determine  what  mental  procedures 
they  use.  A  quick  accurate  response  could  be  the 
result  of  rote  memorization,  guessing,  or  a  meaning¬ 
fully  habituated  type  of  learning.  Only  through 
individual  interviewing  can  you  discover  what 
basis  the  child  has  for  arriving  at  a  response. 

Using  the  Text  Page 

•  This  is  the  first  of  a  set  of  inventories  which 
are  given  to  identify  pupils  requiring  reteaching 
experience.  (Reteaching  of  addition  facts  appears 
on  pages  316-318.)  Discuss  with  pupils  that  this 
test  is  to  help  them,  and  that  it  should  be  fun.  If 
necessary,  let  them  take  the  test  twice  as  indicated 
on  the  text  page.  Suggest  that  they  show  at  once 
sums  which  they  know,  omitting  sums  for  facts 
which  are  hard  for  them,  and  going  on  immediately 
to  the  next  example. 

•  Pupils  may  make  a  list  of  examples  comprising 
combinations  that  either  have  not  been  answered  or 
have  been  incorrectly  completed. 

•  Use  selected  facts  from  each  pupil’s  list  as  a 
basis  for  gaining  information  about  that  child’s 
thought  procedures.  In  individual  interviews, 
have  each  child  think  aloud  as  he  works  the  example. 
This  should  give  you  evidence  as  to  what  needs 
to  be  done  to  guide  that  child  to  think  more  effi¬ 
ciently  as  he  works  the  Reteaching  sections  (pages 
316-318).  Pupils  who  appear  to  have  mastered 
this  phase  of  the  work  may  work  on  the  Extra 
Activity  referred  to  on  text  page  1 1 . 

Individualizing  Instruction 

•  More  capable  children  may  continue  to  show 
answers  for  the  test,  each  time  increasing  the  speed. 


•  More  capable  children  may  do  some  more  ex¬ 
ploring  of  other  numeration  systems  or  do  more 
work  with  the  systems  they  have  been  studying. 

•  Slower  learners  should  make  study  cards  for 
the  addition  facts  they  have  not  yet  mastered. 
Study  cards  may  be  prepared  in  many  forms. 
Usually  the  fact  is  shown 
on  one  side  of  the  card 
and  the  sum  on  the  other 
side.  The  facts  may  be 
shown  in  either  horizontal 
or  vertical  form.  Some 
cards  may  be  shown  as  at 
the  right. 


The  81  Addition  Facts 


1 

1 

1 

1 

1 

1 

1 

1 

1 

+ 1 

+  2 

+  3 

+  4 

+  5 

+  6 

+  7 

+  8 

+  9 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2 

2 

2 

2 

2 

2 

2 

2 

2 

+  1 

+  2 

+  3 

+  4 

+  5 

+  6 

+  7 

+  8 

+  9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

3 

3 

3 

3 

3 

3 

3 

3 

3 

+  1 

+  2 

+  3 

+  4 

+  5 

+  6 

+  7 

+  8 

+  9 

4 

5 

6 

7 

8 

9 

10 

11 

12 

4 

4 

4 

4 

4 

4 

4 

4 

4 

+  1 

+  2 

+  3 

+  4 

+  5 

+  6 

+  7 

+  8 

+  9 

5 

6 

7 

8 

9 

10 

11 

12 

13 

5 

5 

5 

5 

5 

5 

5 

5 

5 

+  1 

+  2 

+  3 

+  4 

+  5 

+  6 

+  7 

+  8 

+  9 

6 

7 

8 

9 

10 

11 

12 

13 

14 

6 

6 

6 

6 

6 

6 

6 

6 

6 

+  1 

+  2 

+  3 

+  4 

+  5 

+  6 

+  7 

+  8 

+  9 

7 

8 

9 

10 

11 

12 

13 

14 

15 

7 

7 

7 

7 

7 

7 

7 

7 

7 

+  1 

+  2 

+  3 

+  4 

+  5 

+  6 

+  7 

+  8 

+  9 

8 

9 

10 

11 

12 

13 

14 

15 

16 

8 

8 

8 

8 

8 

8 

8 

8 

8 

+  1 

+  2 

+  3 

+  4 

+  5 

+  6 

+  7 

+  8 

+  9 

9 

10 

11 

12 

13 

14 

15 

16 

17 

9 

9 

9 

9 

9 

9 

9 

9 

9 

+  1 

+  2 

+  3 

+  4 

+  5 

+  6 

+  7 

+  8 

+  9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
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Pupil’s  Objective 

To  identify  subtraction  facts  not  yet  mastered. 

Using  the  Text  Page 

•  Follow  the  procedure  outlined  for  taking  the 
addition  test  on  text  page  10.  Remind  your  pupils 
that  this  test  is  to  help  them.  Give  this  inventory 
test  twice.  The  first  time  pupils  should  skip  an 
example  if  there  is  not  immediate  recall  and  go  on 
to  the  next  one.  See  Background,  page  319. 

•  Have  pupils  make  lists  of  troublesome  ex¬ 
amples. 

•  Use  selected  facts  from  each  pupil’s  list  as  a 
basis  for  conducting  an  individual  interview. 
Results  of  the  interview  should  give  you  evidence 
as  to  what  needs  to  be  done  to  improve  the  child’s 
thought  procedures.  Refer  to  text  pages  316-317, 
and  319  for  Reteaching  material.  Pupils  having 
gained  mastery  may  continue  with  the  Extra 
Activity  noted  at  the  bottom  of  text  page  11. 

Individualizing  Instruction 

•  If  you  have  not  already  done  so,  you  may  want 
to  start  building  a  Mathematics  Corner  for  all 
pupils.  Collect  objects  such  as  one-inch  square 
shapes  of  construction  paper,  cubes,  milk-bottle 
caps,  buttons,  and  so  on,  which  can  be  used  in  the 
manipulative  stages  of  the  work.  Other  teaching 
aids  like  a  flannel  board*  and  cutouts*,  numerals* 
measuring  instruments,  Ginn  Arithme-Sticks*,  frac¬ 
tional  parts  cutouts*,  and  so  on  may  be  included 
as  the  occasion  arises  for  their  use. 

•  A  very  useful  activity  is  what  we  have  named 
Show-the- Answer  practice  game.  Each  pupil  should 
make  a  set  of  2"  X  3"  cards — one  card  for  each 
numeral  required  in  practice. 

You,  or  a  selected  child,  show  an  addition  or 
subtraction  number  combination  on  a  card  or  on 
the  chalkboard.  Then,  each  child  will  pick  up  his 
card  (or  cards)  to  show  the  appropriate  answer. 
Upon  the  command,  “Show  the  answer,”  all  pupils 
hold  the  answer  high  for  you  to  see.  In  this  way, 

•  See  2,  17,  18,  3,  and  1,  page  xix. 
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all  children  participate  in  the  activity,  and  you 
can  check  the  response  of  each  child. 

The  type  of  practice  afforded  by  Show-the- Answer 
cards  is  extremely  valuable  for  the  children  as 
well  as  for  the  teacher.  In  working  with  a  rela¬ 
tively  large  group  of  children,  the  teacher  has  an 
opportunity  to  diagnose  the  difficulties  of  individual 
children.  As  a  consequence  of  identifying  a  source 
of  misunderstanding  (or  difficulty),  the  teacher  can 
immediately  direct  the  questioning  in  an  effort 
to  correct  the  situation.  A  great  deal  of  the  under¬ 
standing  developed  in  the  arithmetic  program  is 
difficult  to  measure  with  a  paper-pencil  test. 
Teachers  must  be  alert  constantly  to  situations  in 
which  mathematical  understandings  are  revealed. 

•  All  pupils  should  make  study  cards  for  the 
examples  they  missed  or  omitted. 

•  More  capable  children  may  help  others  make 
study  cards  and  learn  difficult  facts. 


The  81  Subtraction  Facts 


2 

3 

4 

5 

6 

7 

8 

9 

10 

-  1 

-  1 

-  1 

-  1 

-  1 

-  1 

-  1 

-  1 

-  1 
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3 

4 

5 

6 

7 

8 

9 

3 

4 

5 

6 

7 

8 

9 

10 
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-  2 

-  2 

-  2 

-  2 

-  2 

-  2 

-  2 

-  2 

1 

2 

3 
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5 

6 

7 

8 

9 

4 

5 

6 

7 

8 

9 

10 

11 

12 

-  3 
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-  3 

-  3 

-  3 

-  3 

-  3 

-  3 
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7 
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6 
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10 

11 

12 
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-  4 

-  4 
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6 

7 
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10 
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12 

13 
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-  5 
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-  9 
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6 

7 
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Subtraction  Test 


Write  only  the  answers  on 

folded  paper. 

Inventory  2 

[W] 

a 

b 

C 

d 

e 

f 

g 

h 

• 

1 

1. 

12 

16 

10 

9 

12 

7 

9 

15 

10 

4 

8 

4 

8 

9 

5 

0 

7 

9 

2. 

8 

8 

6 

i 

3 

2 

9 

8 

5 

14 

4 

8 

6 

5 

9 

11 

8 

0 

9 

4 

7 

5 

3 

6 

9 

8 

5 

5 

0 

i 

i 

2 

3 

2 

0 

3. 

14 

6 

8 

13 

9 

6 

12 

10 

13 

6 

4 

2 

6 

2 

6 

7 

5 

9 

8 

2 

6 

7 

7 

0 

5 

5 

4 

4. 

7 

8 

12 

9 

18 

5 

10 

12 

15 

4 

6 

8 

1 

9 

2 

8 

6 

9 

3 

2 

4 

8 

9 

3 

2 

6 

6 

5. 

9 

8 

11 

16 

7 

12 

9 

8 

13 

4 

1 

2 

9 

6 

5 

7 

4 

7 

5 

7 

9 

7 

i 

7 

2 

4 

6 

6. 

8 

10 

16 

10 

13 

7 

10 

9 

15 

0 

6 

7 

1 

5 

7 

7 

3 

8 

8 

4 

9 

9 

8 

0 

3 

6 

7 

7. 

7 

11 

17 

8 

11 

15 

9 

10 

6 

2 

6 

8 

3 

4 

6 

9 

3 

3 

5 

5 

9 

5 

7 

9 

0 

7 

3 

8. 

14 

11 

8 

11 

9 

13 

14 

7 

11 

7 

8 

5 

7 

5 

8 

5 

3 

3 

7 

3 

3 

4 

4 

5 

9 

4 

8 

9. 

17 

10 

7 

12 

6 

14 

11 

5 

13 

9 

2 

0 

3 

2 

8 

5 

5 

4 

8 

8 

7 

9 

4 

6 

6 

0 

9 

If  you  had  trouble  with  any  subtraction  facts,  study 


them  carefully  and  take  the  test  again. 

*  &  Reteaching.  For  both  addition  and  subtraction  facts, 
work  Sets  1-4,  pages  316-319. 

*•  Extra  Activity.  Work  Set  93,  page  362. 


*  Pupils  experiencing  difficulties  on  Inventories  1  and  2  are  provided  with  the 
indicated  reteaching  material.  Those  who  have  no  difficulty  may  be  assigned  the 
Extra  Activity  exercise. 


A 

12  +  7 

42  +  7 

2  +  67 

Sets  Using  A.  Facts  and  S.  Facts 

Resurvey;  mental  procedures;  Extra  Examples  [O] 

1.  Box  A.  Why  is  9  in  one’s  place  for  each  sum?v 

2  ones  +  7  ones  =  9  ones 

2.  All  the  examples  in  box  A  are  members  of  the  set 
using  A.  fact,  2  +  7  =  9.  Explain.  E?f.h  exar"p|e  shows  »he 

r  addition  of  2  ones  and  7  ones. 

3.  Say  3  other  examples  in  the  same  set. 

B 

58-3 

18-3 

88-3 

To  what  set  does  each  of  Ex.  4-7  belong?  Explain. 

Set  using  A.  fact  3+6=9  Using  5+0=5;  65 

4.  3 +  46 a  5.  32  +  6  v  6.  5 +  60 a  7.  54+ 5v 

Using  2+6  =  8;  38  Using  4  +  5=  9;  59 

For  3  +  46,  you  can  think  the  sum,  49,  at  once.  Think 
the  sums  for  Ex.  5-7  this  quick  way.  Say  them. 

8.  Why  are  the  examples  in  box  B  members  of  the 
set  using  S.  fact,  8  —  3  =  5^  E°^h  examrple  shows  the  subtraction 

°  3  of  3  ones  from  8  ones. 

9.  Say  3  other  examples  in  the  same  set.  Answers  win  vary. 

To  what  set  does  each  of  Ex.  10-13  belong?  Explain. 

Set  using  S.  fact  8-4  =  4  Using  6-6=0-  70  r 

10.  88  -  4  A  11.  59 -5v  12.  76 -'6a  13.  87  -  4v 

Using  9-5=4;  54  Using  7-4=3;  83 

For  88  —  4,  you  can  think  the  answer,  84,  at  once. 
Think  and  say  the  answers  for  Ex.  11—13  this  quick  way. 

C 

62  +  9 

2  +  49 
22+9 

14.  Box  C.  Why  does  the  sum  have  1  more  ten  than 

the  greater  addend?  The  sum  11  ones  is  renamed  1  ten  and  1  one. 

15.  To  what  set  do  the  examples  in  box  C  belong ?v 

The  set  using  A.  fact  2+9=11 

To  what  set  does  each  of  Ex.  16-19  belong?  Explain. 

Set  using  A.  fact  4  +  7=  1  1  Using  9+1=10  * 

16.  64  +  7  a  17.  8  +  57  v  13.  9  +  81a  19.  46  +  7v 

Using  8+7=15  Using  6  +  7=13 

In  Ex.  16,  for  64+7  think,  “71”  at  once.  Think  the 
answers  for  Ex.  20-23  this  quick  way,  and  say  them. 

20.  34  +  640  21.  3  +  5861  22.  64  +  670  23.  75  +  8a 

12 


Teaching  Pages  12  and  13 


Pupil’s  Objectives 

(a)  To  review  the  use  of  addition  and  subtraction 
facts  for  finding  the  answers  to  higher-decade 
addition  and  subtraction  examples;  and  (b)  to 
have  practice  in  higher-decade  addition  and  sub¬ 
traction. 

Background 

It  has  not  been  too  many  years  since  children 
were  required  to  memorize  answers  to  higher- 
decade  additions  and  subtractions.  Mathematics 
We  Need  accomplishes  the  same  end  by  helping 
pupils  think  the  result  as  they  recognize  the  addition 
or  subtraction  fact  being  used.  In  the  third  grade 
your  pupils  learned  principles  governing  higher- 
decade  addition  with  and  without  renaming.  Also, 
they  learned  the  principles  governing  higher-decade 
subtraction  with  and  without  renaming.  These 
principles  are  summarized  below: 

Addition,  no  renaming.  Sums  for  examples  like 
65  +  2,  25  +  2,  95  +  2  can  be  found  by  first 
identifying  them  as  belonging  to  the  set  using  the 
addition  fact,  5  +  2  =  7. 

Addition,  with  renaming.  When  the  sum  of  the 
ones  is  greater  than  9  as  in  56  +  8  =  64 — that  is, 
when  the  sum  for  the  addition  fact  used,  6  +  8  = 
14,  is  greater  than  9,  the  sum  for  the  higher-decade 
addition  example  must  have  1  more  ten  than  the 
greater  addend  (as  64  has  1  more  ten  than  56)  and 
the  ones  will  be  the  same  as  the  ones  in  the  sum 
of  the  basic  fact  6  +  8  =  14.  To  be  proficient 
in  higher-decade  addition,  with  or  without  re¬ 
naming,  the  pupils  must  know  the  addition  facts. 

Many  children  find  it  more  difficult  to  think 
the  answer  for  5  plus  67  than  for  67  plus  5.  An 
understanding  of  the  Commutative  Property  of  Addi¬ 
tion  should  help  the  child  attack  examples  of  this 
type  so  that  he  will  always  add  the  ones  to  the 
tens  and  ones,  regardless  of  the  order  in  which  the 
numbers  are  shown  in  the  example. 

Subtraction,  no  renaming.  Children  organize  learn¬ 
ing  around  relationships  so  that  answers  for  examples 
such  as  29  —  6,  59  —  6,  89  —  6,  are  found  by  first 
identifying  them  as  belonging  to  the  set  using 


the  subtraction  fact  9  —  6  =  3.  Eventually,  the 
children  will  develop  the  ability  to  think  the  an¬ 
swers,  and  only  the  answers,  in  higher-decade  sub¬ 
traction. 

Subtraction,  with  renaming.  Subtraction  examples 
like  94  —  8,  44  —  8,  24  —  8,  can  be  identified  as 
belonging  to  the  set  of  examples  using  the  fact 
14  —  8  =  6.  To  be  proficient  in  higher-decade 
subtraction,  with  and  without  renaming,  the 
pupils  must  know  the  subtraction  facts. 

For  an  example  like  56  —  8,  the  skillful  pupil 
will  recognize  that  the  result  will  be  less  than  50 
for  he  will  note  that  the  fact  16  —  8  =  8  is  involved. 
His  thinking  will  be  shortened  something  as 
follows: 

56  —  8;  think,  “16  minus  8  equals  8  (ones).” 
In  order  to  subtract,  the  sum  was  renamed  4  tens 
16  ones,  and  so  the  answer  must  have  1  less  ten 
than  the  sum  (56  —  8  =  48).  Very  briefly,  the 
child  will  think,  “8,  48.”  He  has  thus  bridged 
into  the  next  lower  decade. 

Pre-Book  Lesson 

•  Write  these  examples  on  the  board: 

24  54  94  64 

+  .5  +5  +5  +5 

Ask  pupils  what  they  notice  about  these  examples 
that  is  the  same.  Write  pupils’  answers  on  the 
board.  When  a  child  mentions  that  9  is  in  one’s 
place  for  each  sum,  ask  why.  Identify  the  addition 
example  4  +  5  as  being  common  to  the  set  of 
all  examples  on  the  board.  Go  on  to  identify  each 
example  as  belonging  to  the  set  using  the  addition 
fact  4  +  5  =  9. 

Show  the  sums  for  the  examples  on  the  board 
and  then  ask  children  to  make  a  statement  about 
finding  the  sums  for  examples  in  this  set. 

•  Repeat  the  procedure  for  examples  involving 
renaming  and  bridging  like  these: 

27  47  17  87 

+  8  +  8  +  8  +  8 

•  Write  these  examples  on  the  board: 

58  38  78  48 

-5  -5  -5  -5 


Teacher’s  Page  12 


Ask  pupils  to  tell  what  they  notice  about  these 
examples  that  is  the  same.  When  someone  states 
that  the  answers  all  end  in  3,  ask  why.  Identify 
the  subtraction  fact,  8  —  5  =  3,  used  for  this  set. 

•  Repeat  the  procedure  for  examples  involving 
bridging  like  the  following.  Have  pupils  first 
decide  what  subtraction  fact  is  used  for  the  ex¬ 
amples  in  this  set.  Then  have  them  tell  the  one’s 
digit  in  the  answer  for  each  example  and  the  ten’s 
digit  for  each. 

92  22  52  42 

-7  -7  -7  -7 


Using  the  Text  Pages 

•  For  each  of  several  examples  in  the  book,  ask 
a  child  to  write  an  example  on  the  board  belonging 
to  the  same  set.  Then,  ask  other  children  to  write 
other  examples  for  the  set. 

•  Ask  pupils  to  give  the  answers  orally  to  the 
examples  written  on  the  board.  Listen  to  each 
pupil’s  response  to  ascertain  whether,  when  re¬ 
naming  is  involved,  he  has  the  idea  that  the  number 
of  tens  in  the  answer  is  one  greater  in  addition  and 
one  less  in  subtraction. 


Individualizing  Instruction 

•  More  capable  children  may  be  assigned  Ex.  26-33 
and  Ex.  34-35  as  written  work  after  brief  discussion. 

•  Slower  learners  should  have  plenty  of  discus¬ 
sion  and  oral  work  before  doing  the  written  work 
at  the  bottom  of  page  13.  Be  sure  these  children 
understand  the  renaming  and  bridging  in  both 
addition  and  subtraction. 

•  More  capable  children  may  write  sets  of  examples 
using  addition  or  subtraction  facts  which  have  not 
been  used  in  this  lesson.  Have  pupils  write  the 
sets  of  examples  in  both  horizontal  and  vertical 
forms. 

•  Slower  learners  who  still  need  work  with  addi¬ 
tion  and  subtraction  facts  may  make  an  addition 
chart  and  write  in  the  numerals  for  sums  involved. 
Have  these  pupils  extend  the  chart  to  show  across 
the  top  greater  addends  than  those  of  the  facts,  thus 
covering  work  with  some  of  the  higher-decade 
addition  and  subtraction  facts. 

•  More  capable  children  may  write  statements 
about  adding  and  subtracting  with  one  2-place 
numeral,  with  and  without  renaming. 

•  Use  Extra  Examples  Sets  50  and  51  as  needed. 
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*  The  sets  of  Extra  Examples  provided  in  the  reservoir  at  the  back  of  this  book 
may  be  used  at  this  time  or  at  any  later  time. 


24.  Box  D.  Why  does  the  answer  have  1  fewer  ten 

than  the  sum?  The  sum  is  renamed  for  subtraction,  showing  1  less  ten. 


25.  The  examples  in  box  D  are  members  of  what  set?v 

The  set  using  S.  fact  17—8=9 

Of  what  set  is  each  of  Ex.  26-33  a  member? 


Set  using  S.  fact  11  —  5=6  Using  10  —  7—3;  33 

26.  81  -  5  a  27.  73  -  6  v  28.  40  -  7  a  29.  82  -  4  v 

Set  using  S.  fact  15—8  =  7;  27  Using  13  —  6=7;  67  Using  12  4  —  8;  78 

30.  35  -  8  a  31.  23  -  4V  32.  34  -  9  v  33.  71  -  6  v 

Using  13—4=9;  19  Using  14—9=5;  25  Using  11  —  6=5;  65 

For  81  —  5,  you  can  think ,  “76,”  at  once.  Think  the 
answers  for  Ex.  27-33  this  quick  way,  and  say  them. 


Think  the  same  way  in  rows  34  and  35. 


a 

b 

C 

d 

e 

f 

g 

34.  27 

79 

7 

34 

65 

95 

51 

-5 

+  6 

+  48 

-6 

+  3 

-7 

-9 

22 

85 

55 

28 

68 

88 

42 

35.  70 

36 

49 

3 

8 

73 

26 

+  7 

-4 

+  4 

+  65 

+  89 

-5 

-7 

77 

32 

53 

68 

97 

68 

19 

*♦  Extra  Examples 

.  For 

extra  practice. 

turn  now 

to 

page  353  and  work  Sets  50  and  51. 


^Addition  and  Subtraction  Practice 


Write  the  answers  on  folded  paper. 

a 

b 

C 

d 

e 

1. 

21  plus  7  28 

29  -  7  22 

7  +  76  83 

95-5 

90 

52  minus  8 

2. 

82  plus  5  87 

86  +  9  95 

65  —  8  57 

74+3 

77 

6  from  41  35 

3. 

8  from  65  57 

74  -  9  65 

26  +  8  34 

51-3 

48 

9  plus  13  22 

4. 

26  plus  8  34 

43  +  8  51 

64—9  55 

43  +  8 

51 

92  less  7  85 

5. 

64  less  9  55 

82  -  7  75 

86  +  9  95 

30-3 

27 

8  plus  89  97 

13 


**Many  sets  of  practice  exercises  are  given. throughout  the  text  to 
reinforce  previously  developed  skills. 


How  Much  Do  You  Remember? 

Inventory  3:  Addition,  no  renaming  [W] 


Show 

sums  on 

folded  paper. 

a 

b 

c 

d 

e 

f 

g 

37 

314 

527 

143 

420 

423 

24 

60 

504 

272 

335 

79 

156 

62 

97 

818 

799 

478 

499 

579 

86 

654 

400 

10 

253 

19 

357 

282 

33 

500 

486 

103 

880 

242 

17 

687 

900 

496 

356 

899 

599 

299 

50 

23 

301 

402 

4 

5 

1 

3 

62 

63 

205 

2 

50 

2 

4 

2 

325 

102 

3 

734 

5 

1 

58 

30 

117 

689 

709 

9 

789 

8 

How  Much  Do  You  Remember? 

Inventory  4:  Subtraction,  no  renaming  [W] 

See  how  many  correct  answers  for  these  subtractions 


you  can  get.  Write  answers  on  folded  paper. 


a 

b 

C 

d 

e 

f 

g 

1.  87 

79 

186 

359 

665 

148 

758 

23 

67 

50 

46 

523 

32 

36 

64 

12 

136 

313 

142 

116 

722 

2.  369 

360 

398 

468 

528 

774 

698 

43 

250 

11 

357 

26 

401 

247 

326 

no 

387 

in 

502 

373 

451 

3.  689 

88 

976 

995 

833 

174 

682 

33 

54 

150 

63 

702 

53 

130 

656 

34 

826 

932 

131 

121 

552 

Reteaching. 

For  more 

work  with  addition  and 

sub- 

traction,  work  Sets  5-7. 

*  •  Extra  Activity.  Work  Set  94. 


14 

*  Those  who  show  evidence  of  no  need  for  reteaching 
will  enjoy  working  the  Extra  Activity. 
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Pupil’s  Objective 

To  measure  skills  in  working  addition  and  sub¬ 
traction  examples  with  no  renaming  necessary. 

Background  (Also  see  Background,  pages  320-321) 

There  are  many  reasons  why  children  make 
mistakes  in  examples  on  an  arithmetic  test.  Missing 
an  item  on  a  test  does  not  necessarily  indicate  that 
the  child  lacks  mastery  of  a  fact  or  skill.  Per¬ 
sistence  in  errors  of  a  particular  type  does  indicate 
lack  of  mastery. 

An  inventory-type  test  is  very  important  for 
locating  a  pupil’s  sources  of  difficulty.  The  test 
must  be  analyzed  very  carefully  to  determine 
errors  which  are  persistent.  The  two  tests  on  page 
14  may  be  used  for  diagnostic  purposes.  In  the 
addition  test,  for  example,  you  may  find  that  a 
child  is  having  trouble  with: 

a.  specific  addition  facts 

b.  examples  in  which  0  is  an  addend 

c.  column  addition 

Types  of  error  similar  to  those  listed  in  a  and  b 
may  be  identified  in  the  subtraction  test. 

It  isn’t  enough  to  record  merely  the  number  of 
errors  a  child  may  make.  The  type  of  error  he 
makes  should  be  considered. 

Pre-Book  Lesson 

•  Prepare  your  pupils  for  taking  these  tests  which 
they  are  to  work  on  folded  paper.  Point  out  the 


purpose  of  the  test  (i.e.,  to  find  out  if  they  need 
reteaching  of  the  particular  addition  and  sub¬ 
traction  skills). 

Using  the  Text  Page 

During  the  test  period,  pupils  can  indicate 
troublesome  examples  by  leaving  blank  spaces. 
Following  the  test,  lists  of  such  examples  may  be 
made  and  later  used  as  a  basis  for  conducting 
individual  interviews.  An  analysis  of  tests  as  well 
as  the  interviews  should  give  you  evidence  of  what 
needs  to  be  done  to  improve  the  child’s  thought 
procedures. 

Individualizing  Instruction 

•  Most  children  enjoy  oral  arithmetic.  Either 
the  teacher  or  a  pupil  may  call  out  numbers  that 
are  to  be  added  (or  subtracted)  mentally.  The 
leader  must  speak  slowly ,  giving  time  for  all  to  do 
the  work  mentally.  Give  all  pupils  a  chance  to 
participate.  Practice  in  retaining  numbers  in  the 
mind,  a  necessary  skill  for  column  addition,  is  the 
goal — not  rapid  responses.  This  exercise  is  often  a 
pleasant  change  from  the  regular  work  of  the  school 
day.  (It  is  a  good  activity  to  engage  in  while 
waiting  for  recess,  noon,  and  so  on.) 

•  Refer  to  text  pages  320  and  321  for  reteaching 
material  (and  Extra  Examples  Sets  52  and  53)  for 
those  children  requiring  it.  Pupils  having  gained 
mastery  may  go  on  to  the  Extra  Activity  noted  at 
the  bottom  of  text  page  14. 
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Pupil’s  Objectives 

(a)  To  build  greater  skill  in  differentiating 
between  the  need  for  addition  and  the  need  for 
subtraction  in  the  solving  of  problems;  and  (b)  to 
have  practice  in  writing  ^-examples  for  addition 
and  subtraction  problems. 

Background  (Also  see  Background,  pages  316-317) 

In  the  problem-solving  activities  on  text  page  15, 
the  only  sound  basis  for  deciding  what  computa¬ 
tional  process  must  be  used  is  to  study  the  informa¬ 
tion  in  the  problem  and  to  decide  whether  two 
addends  are  shown,  thus  requiring  addition,  or  a 
sum  and  one  addend,  thus  requiring  subtraction. 
This  activity  is  an  excellent  illustration  of  how 
understanding  of  the  problem  situation  leads  to 
competence  in  problem-solving. 

Translation  of  information  from  a  problem  setting 
to  a  mathematical  sentence  is  an  important  phase 
of  the  problem-solving  act.  After  the  oral  lesson 
in  which  children  discuss  the  appropriate  operation 
to  use  for  each  problem,  there  should  be  a  written 
assignment — writing  a  mathematical  sentence  for 
each  problem.  The  emphasis  in  this  written  work 
should  be  on  the  writing  of  rc-sentences,  not  on  the 
finding  of  answers.  Directions  for  solving  the 
problems  will  be  given  later  (page  16). 

Pre-Book  Lesson 

•  Review  quickly  the  ideas  of  joining,  separating, 
and  comparing  sets.  Use  objects  in  the  room  to 
demonstrate  these  ideas. 

•  Relate  the  joining  and  separating  of  sets  to 
the  addition  and  subtraction  of  the  numbers  indi¬ 
cated. 

•  Have  pupils  state  problems  in  which  each  of 
the  addition  and  subtraction  ideas  is  used. 


•  Ask  pupils  to  write  an  w-sentence  for  a  problem 
that  is  stated  by  another  pupil.  Point  out  that  n 
(representing  the  answer)  may  be  at  the  beginning 
or  at  the  end  of  the  sentence. 

Using  the  Text  Page 

•  Select  different  pupils  to  read  each  problem. 
Have  pupils  tell  what  the  appropriate  operation 
would  be  for  each  problem.  Encourage  pupils  to 
tell  why  the  operation  is  correct  in  terms  of  joining, 
separating,  or  comparing  sets  of  things  and,  in 
turn,  of  the  sum  and  addends  known. 

•  Discuss  Ex.  1  and  have  a  child  explain  why 
either  of  the  two  sentences  at  the  bottom  of  the 
page  would  be  correct.  Stress  with  your  pupils 
that  the  written  work  at  this  time  is  the  writing  of 
number  sentences  and  not  the  finding  of  answers. 
(Most  pupils  are  so  answer-conscious  that  they  will 
want  to  find  answers  instead  of  writing  sentences.) 

Individualizing  Instruction 

•  After  pupils  have  finished  writing  mathe¬ 
matical  sentences  for  the  problems,  conduct  a 
discussion  in  which  children  write  and  explain  the 
sentences  they  have  written. 

•  Slower  learners  may  engage  in  the  Show-the- 
Answer  practice  activity  for  addition  and  sub¬ 
traction  facts  not  yet  mastered. 

Reminder 

Continue  to  extend  the  following  skills  and 
understandings: 

•  Reading  and  writing  4-place  numerals 

•  Reading  and  writing  numerals  in  two  differ¬ 
ent  systems  of  numeration 
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*  Pupils  able  to  distinguish  between  situations  involving  two  addends  and  situations 
involving  a  sum  and  an  addend  should  have  little  difficulty  with  the  solving. 


Should  You  Add  or  Subtract? 

Addends-sum  relationship  [Oj 

*  For  each  problem,  tell  whether  you  know  numbers  to 
use 

a.  as  two  addends,  so  you  should  add;  or 

b.  as  the  sum  and  an  addend,  so  you  should  subtract. 


1.  Ida  has  read  all  but  4  of  the  13  pages  in  a  story. 
How  many  pages  has  she  read?  sum  and  addend;  subtract;  9  pages 


2.  On  a  shelf  are  8  books.  On  a  higher  shelf  are  17 
books.  How  many  more  books  are  on  the  higher  shelf? 

sum  and  addend;  subtract;  17—  8=n  or  n=  17—8;  9  books 

3.  Nan  missed  5  examples  on  one  test  and  6  examples 
on  the  next  test.  How  many  examples  did  she  miss  on 

both  teStS?  addends;  add;  5+6=n  or  n  =  5+6;  11  examples 

4.  Of  the  16  stamps  Nan  bought,  7  have  been  used. 

How  many  of  the  stamps  are  new?  sum  and  addend;  subtract; 

16— 7=n  or  n  =  16  —  7;  9  stamps 

5.  In  a  large  bowl  on  the  table  are  8  ripe  bananas  and 
5  green  ones.  How  many  bananas  are  in  the  bowl? 

addends;  add;  8+5=n  or  n=8+5;  13  bananas 

6.  It  is  7  miles  from  Ames  to  Tipton  and  6  miles 
farther  to  Telford.  How  far  is  it  from  Ames  to  Telford? 

addends;  add;  7+6=n  or  n=7+6;  13  miles 

7.  If  Tom  uses  8  ft.  of  cord  for  a  tail  for  his  kite,  how 
many  feet  will  be  left  in  a  cord  15  ft.  long? 

sum  and  addend;  subtract;  15  — 8=n  or  n=15— 8;  7  feet 

8.  Ruth  has  walked  all  but  4  of  the  12  blocks  to  her 
school.  How  many  blocks  has  she  walked? 

sum  and  addend;  subtract;  12  — 4=n  or  n=  12  —  4;  8  blocks 

[W] 

**  Write  an  w-example  for  each  problem.  For  problem  1, 
since  13  and  4  can  be  thought  of  as  a  sum  and  an  addend, 
you  can  write  “13  —  4  =  rT  or  un  =  13  -  4.” 


**  This  activity-translating  into  an  n-example,  or  n-sentence,  the  information 
given  in  the  problem-will  be  required  many  times  throughout  this  text. 


Writing  12-Examples  for  Problems 

A.  and  $.;  Extra  Problems  [W] 

Write  an  ^-example  for  each  problem. 

1.  May’s  weight  is  61  lb.  Her  sister’s 
weight  is  23  lb.  more.  What  is  her  sister’s 

weight ?  r>=61  +  23;  84  pounds 

2.  How  many  pounds  must  May  gain  so 
that  her  weight  is  78  lb.  ?  (Use  a  number  from 

problem  1.)  n=78—  61;  17  pounds 

3.  What  is  the  sum  of  the  weights  of  May 
and  her  sister?  (Use  numbers  from  problem  1.) 

n=  61  +  84;  145  pounds 


4.  The  weight  of  several  bags  of  potatoes  and  of  onions 
is  378  lb.  If  the  weight  of  the  potatoes  is  208  lb.,  what  is 
the  weight  of  the  onions?  n=  378-208;  170  pounds 
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17  pounds 


5.  To  have  90  lb.  in  all,  how  many  pounds  of  potatoes 
must  be  put  in  a  bag  with  70  lb.  of  potatoes^  "=9o-7o; 

r  *  20  pounds 

6.  Tom  brought  into  the  house  bags  of  fruit  and  of 
vegetables.  Their  weights  were  43  lb.  and  55  lb.  What 
was  the  total  weight?  n=43+55;  98  pounds 


7 .  The  weights  of  two  ponies  are  478  lb.  and  406  lb. 
How  much  greater  is  the  weight  of  the  heavier  pony? 

o  a  i  i  n  =  478— 406;  72  pounds 

o.  At  a  sale  all  but  62  lb.  of  496  lb.  of  tomatoes  were 
sold.  How  many  pounds  of  tomatoes  were  sokP  n=496-62; 

434  pounds 


Now  work  problems  1-8.  For  problem  1,  write  your 
work  as  in  box  A.  For  problem  2,  work  as  in  box  B. 


^  Extra  Problems.  Work  the  problems  on  page  15. 
Then  turn  to  page  343  and  work  Set  34. 

16 

Stress  the  necessity  of  writing  the  answer  for  the  problem  below  the  algorithm 
as  shown  in  boxes  A  and  B.  ' 

**  This  is  the  first  reference  to  Extra  Problems  located  in  the  reservoir. 
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Pupil’s  Objective 

To  have  practice  in  writing  ^-examples  for  addi¬ 
tion  and  subtraction  problems. 

Background 

The  role  of  translation  in  solving  mathematical 
problems  was  discussed  in  connection  with  the 
plan  for  teaching  page  15.  Not  all  pupils  find  it 
necessary  always  to  write  a  mathematical  sentence 
before  actually  solving  a  problem.  However, 
engaging  in  the  activity  of  translating  problem 
information  into  a  mathematical  sentence  is  an 
exercise  in  problem  analysis  helping  pupils  to  see 
the  relationship  between  the  items  of  information 
in  the  problem  and  the  mathematical  facts  they 
have  been  learning.  Therefore,  the  writing  of 
n-examples  as  an  end  and  not  only  as  a  means  is  a 
desirable  activity. 

Pre-Book  Lesson 

•  Write  on  the  chalkboard  a  problem  situation 
familiar  to  your  class  or  community  which  would 
serve  as  a  basis  for  review  and  discussion: 

In  the  parking  lot  at  the  State  Fair,  Tom 
counted  173  cars  from  New  York  while  his 
sister  counted  81  cars  from  Ohio. 

•  Ask  a  question  which  will  require  addition  to 
find  the  answer.  Then  ask  a  child  to  write  on  the 
chalkboard  a  number  sentence  for  the  problem. 
Have  the  child  tell  why  his  sentence  is  appropriate. 
Have  another  pupil  write  another  ra-sentence  that 
would  be  appropriate. 


•  Ask  questions  which  will  require  subtraction 
to  find  the  answer.  Have  pupils  write  number 
sentences  on  the  board  for  the  questions  asked. 
It  is  important  to  have  children  explain  why  the 
sentences  are  appropriate  for  the  questions  asked. 

Using  the  Text  Page 

•  First,  pupils  should  read  each  problem  and 
then  write  an  appropriate  n-sentence.  You  may 
wish  to  have  pupils  skip  Ex.  3  in  writing  ^-examples 
until  they  have  worked  Ex.  1 . 

•  After  the  child  has  written  a  sentence  for  each 
problem,  then  he  should  go  back  and  work  each 
problem.  Pupils  should  not  yet  be  required  to  use 
the  mathematical  sentences  as  a  basis  for  finding 
the  solution  to  each  problem.  They  may  make  use 
of  the  number  sentence  if  they  wish  to  but  should 
not  be  required  to  do  so. 

•  All  pupils  may  find  the  solution  to  Ex.  3  since 
the  necessary  numbers  for  solving  it  will  be  ob¬ 
tained  by  solving  Ex.  1 . 

Individualizing  Instruction 

•  It  may  be  necessary  to  read  each  problem  with 
slower  learners  to  make  sure  that  reading  difficulties 
do  not  interfere  with  the  solution  of  problems. 

•  All  pupils  may  bring  information  taken  from 
a  newspaper,  magazine,  or  any  source  to  be  used 
as  a  basis  for  making  problems  requiring  addition 
and  subtraction.  Have  pupils  prepare  their  own 
problems,  write  number  sentences  for  the  problems, 
and  then  solve  the  problems. 

•  Use  Extra  Problems  Set  34  as  needed. 


Teacher’s  Page  1 6 


Teaching  Page  17 


Pupil’s  Objective 

To  measure  skill  in  working  addition  and  sub¬ 
traction  examples  involving  renaming. 

Background  (Also  see  Backgrounds,  pages  320- 
327) 

These  inventory  tests,  like  those  on  text  page  14, 
are  given  to  identify  sources  of  weakness.  You  will 
want  to  analyze  the  results  of  each  test  separately, 
keeping  a  careful  record  of  the  types  of  error. 

Pre-Book  Lesson 

In  preparing  pupils  for  these  folded-paper  tests, 
again  point  out  the  need  for  determining  whether 
or  not  reteaching  experiences  are  necessary  and,  if 
so,  the  particular  abilities  involved. 

In  preparation  for  renaming,  use  the  following: 
Rename  to  show  tens  and  ones. 

26  ones  18  ones  16  ones  35  ones 
Rename  to  show  10  more  ones. 

245  683  591  832  401  700 


Using  the  Text  Page 

Most  of  your  pupils  were  introduced  to  the 
skills  involved  in  these  examples  when  they  were 
in  the  third  grade.  However,  some  children  may 
not  have  mastered  the  skills  adequately.  As  on  the 
earlier  inventory-type  test,  blank  spaces  may  be 
left,  indicating  troublesome  examples.  Lists  of 
these  examples  also  should  be  made.  An  analysis 
of  these  examples  as  well  as  individual  interviews 
will  give  you  a  good  base  for  knowing  which  chil¬ 
dren  need  further  work  in  renaming  for  addition 
and/or  subtraction  as  well  as  the  abilities  which 
need  most  emphasis. 


Individualizing  Instruction 

Refer  to  text  pages  322-329  for  Reteaching 
material  and  Extra  Examples  Sets  54,  55,  57,  and 
58  to  be  used  with  those  children  requiring  help. 
Pupils  having  gained  mastery  may  go  on  to  the 
Extra  Activities  noted  on  text  page  17. 
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How  Much  Do  You  Remember? 


Inventory  5:  with  renaming  for  A.  [W] 

Try  these  addition  examples.  See  how  many  correct 
sums  you  can  get.  Show  sums  on  folded  paper. 


a 

b 

C 

d 

e 

f 

g 

1.  56 

71 

25 

48 

87 

45 

83 

17 

69 

78 

19 

83 

67 

78 

73 

140 

103 

67 

170 

112 

161 

2.  404 

738 

265 

278 

$3.06 

153 

24 

56 

“W 

105 

241 

~506 

541 

TT9" 

4.74 

$7.80 

46 

39 

3.  519 

57 

287 

$3.79 

.82 

34 

23 

89 

489 

268 

1.86 

759 

698 

931 

79 

523 

~588~ 

608 

546 

555 

$5.65 

841 

A  Reteaching.  For  addition  with 
twice,  work  Sets  8-12. 

•  Extra  Activity.  Work  Set  95. 

renaming  once 

or 

How  Much  Do  You  Remember? 

Inventory  6:  with  renaming  for  S.  [W] 


Try  these  subtraction  examples.  See  how  many  cor¬ 
rect  answers  you  can  get.  Use  folded  paper. 


1. 

72 

64 

312 

279 

602 

453 

$6.74 

35 

59 

15 

195 

341 

238 

1.82 

2. 

~TT 

36 

412 

297 

125 

84 

300 

261 

635 

215 

249 

$4.92 

$8.03 

29 

234 

47 

26 

128 

85 

6.48 

3. 

275 

178 

925 

78 

342 

274 

576 

507 

312 

164 

158 

$1.55 

$7.46 

148 

601 

269 

25 

124 

69 

5.83 

127 

324 

73 

551 

188 

89 

$1.63 

A  Reteaching.  For  subtraction  with  renaming  once  or 
twice,  work  Sets  13-20. 

#  Extra  Activity.  Work  Set  96. 


6  7 
8  9 
_2  6 
16  0 


c 

21 

1  D 

53 

8 

9 

8 

7 

4 

7 

41 

3 

E  2 

35 

F 

43 

46 

7 

73 

665 

59 

78 

213 

Column  Addition 

Resurvey;  using  Associative  Property  of  A.  [O] 

1.  Explain  why  in  adding  in  Ex.  A,  we  can  asso- 

.  We  can  add  only  two  numbers  at  a  time. 

ciateJthe  6  and  the  8  and  think ,  ‘  14,  16.  a  Would  this 
be  shown  by  6  +  8  +  2  =  (6  +  8)  +  2?  Yes 

2.  Why  might  it  be  a  good  idea  to  associate  the  8 

To  make  a  ten. 

and  the  2  for  adding  first?A6  +  8  +  2  =  6  + (8 +  2) 

3.  Tell  how  to  add  in  Ex.  B.  i6, 22, 27 

4.  Explain  why  in  adding  in  Ex.  C  we  think , 

29,  37,  41.”  21  +  8=29;  29+8=37;  37+4=41 

5.  Tell  how  to  add  in  Ex.  D.  62< 69-  76, 79 

6.  In  Ex.  E,  we  think ,  “11,  14,  23”  for  ones,  and 

5r\  s  r  ss  r  .  t->  i*  W  e  add  ones;  then  we  add 

3  9,  16,  21  IOr  tenS.  Explain,  tens  including  the  2  tens 

shown  by  the  carried  2. 

7.  Tell  how  to  add  in  Ex.  F.  10,  15, 23  (ones); 

6,  12,  19  (tens);  7  (hundreds) 

8.  On  the  board,  copy  368,  47,  and  9  in  a  column, 
and  tell  what  to  think  as  you  add.  15<  24  (ones),-  8,  12  (tens); 

4  (hundreds) 


a 


(t 


[w] 

Copy  each  set  of  numerals  in  a  column,  and  add. 


9. 

616,  86,  9 

15. 

6,  8,  9,  7,  8  38 

21. 

49,  9,  9,  9  76 

10. 

30,  59,  24,  75  188 

16. 

219,  300,  401  928 

22. 

34,  30,  13,  80 

157 

400,  152,  378 

930 

11. 

16,  34,  38,  46  ”4 

17. 

4,  69,  75  9  832 

23. 

12. 

667,  173,  123  963 

18. 

89,  8,  7,8'i2 

24. 

8,  355,  47  410 

13. 

8,  5,  7,  6,  6  33 

19. 

348,  33,  29  -no 

25. 

528,  139,  214 
881 

14. 

9,  15,  79,  66 

20. 

326,  387,  109  822 

26. 

642,  28,  37  707 

Extra  Examples.  Work  Set  56. 
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Teaching 

Pupil’s  Objective 

To  review  column  addition  using  1-,  2-,  and 
3-place  numerals. 

Background 

The  operations  addition,  subtraction,  multi¬ 
plication,  and  division  are  said  to  be  binary  opera¬ 
tions.  By  this,  it  is  meant  that  we  operate  on  only 
two  numbers  at  one  time.  The  binary  nature  of 
addition  is  first  noted  in  adding  three  addends. 
In  the  example,  4  +  7  +  6  =  ?  we  add  4  +  7  and 
get  the  number  11.  Then,  we  add  11  and  6  to 
arrive  at  the  sum,  17.  We  could  add  first  7  +  6  and 
get  the  number  13  and  then  add  13  and  4  to 
arrive  at  the  sum,  17.  At  no  one  time  did  we  add 
more  than  two  numbers. 

The  associative  property  stems  from  the  binary 
nature  of  the  operations.  The  Associative  Property 
of  Addition  is  stated:  For  three  addends ,  without  affecting 
the  sum ,  the  first  may  be  associated  with  the  second  and 
the  third  added  to  their  sum  or  the  second  addend  may  be 
associated  with  the  third  and  their  sum  added  to  the  first 
addend.  This  property  is  sometimes  referred  to  as 
the  Property  of  Grouping  because  it  is  concerned 
with  the  way  in  which  we  group  addends.  In  the 
most  abstract  form,  the  Associative  Property  of 
Addition  is  stated:  (a  +  b)  +  c  =  a  +  {b  +  c).  At 
this  grade  level,  we  do  not  teach  the  terminology 
as  such,  but  the  understanding  involved  is  very 
useful  in  the  work  with  several  addends. 

If,  with  three  addends,  the  association  is  made 
between  the  first  addend  and  the  third  addend, 
of  course,  some  use  is  made  of  the  commutative 
property  as  well  as  the  associative  property.  Since, 
with  fourth-grade  children,  we  do  not  use  the 
terminology  in  dealing  with  the  operation  of  addi¬ 
tion,  pupils  may  think  of  associating  any  two  ad¬ 
dends  first  and  need  not  name  the  properties  they 
are  calling  upon. 

Teacher’s  Preparation 

Be  prepared  to  play  the  Show-the- Answer  game. 
This  practice  activity  is  discussed  in  the  Individual¬ 
izing  Instruction  section  on  Teacher’s  Page  1 1 . 
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Pre-Book  Lesson 

•  Write  on  the  board  an  example  like  6  +  5  + 
8  +  4  =  ?  Upon  your  command,  have  all  pupils 
hold  up  the  answer.  At  a  glance,  you  can  deter¬ 
mine  which  pupils  have  the  incorrect  answer. 

•  Ask  a  child  to  tell  how  he  thought  as  he  found 
the  answer.  In  all  probability  most  pupils  will  add 
from  left  to  right  with  the  resulting,  “11,  19,  23” 
type  response. 

•  Ask  if  anyone  found  the  answer  in  another  way. 
Many  children  see  10’s.  Therefore,  it  is  probable 
that  some  child  added  6  +  4  first  and  then  added 
the  other  numbers  in  some  way  most  convenient  to 
him.  At  any  rate,  he  will  arrive  at  the  same  sum 
as  the  first  child. 

•  Continue  the  Show-the- Answer  game  with  other 
examples  involving  three  and  four  addends.  Write 
some  on  the  board  and  give  others  orally. 

Using  the  Text  Page 

•  The  oral  work  should  bring  out  the  following: 

a.  There  are  no  new  skills  involved  in  column 
addition. 

b.  More  information  must  be  kept  in  the  mind. 

c.  Sometimes  numerals  being  carried  represent 
greater  numbers  than  numerals  children  have 
carried  in  working  other  addition  examples. 

•  Ask  pupils  to  tell  different  ways  numbers  in 
each  column  may  be  added  to  find  the  sum.  For 
example,  in  box  B,  a  child  may  add  9  +  6  to  get 
the  sum  15.  Then,  he  would  add  15  +  5  to  get  20; 
and,  finally  20  +  7  for  the  final  sum,  27.  Each 
column  in  each  example  offers  different  possibilities 
for  utilizing  the  Associative  and  Commutative 
Properties  of  Addition. 

•  Do  not  assign  the  written  work  until  you  are 
sure  the  pupils  understand  the  oral  work. 

Individualizing  Instruction 

•  Check  on  all  pupils  to  be  certain  that  they  can 
add  in  examples  in  vertical  form  as  well  as  those  in 
horizontal  form,. 

•  Make  use  of  Extra  Examples  Set  56  as  needed. 

Teacher’s  Page  1  8 
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Pupil’s  Objective 

To  find  the  number  for  n  in  various  positions 
in  addition  and  subtraction  number  sentences. 

Background  (Also  see  Background,  pages  316- 
317.  The  Pre-Book  Lesson,  pages 
320-321,  helps  too.) 

Providing  practice  of  a  mathematical  skill  is 
an  important  part  of  a  balanced  mathematics 
program.  In  the  written  exercises  on  this  page, 
practice  in  the  addition  and  subtraction  of  whole 
numbers  is  actually  disguised  in  a  setting  of  number 
sentences.  The  child’s  goal  of  finding  each  value 
for  n  is  more  exciting  and  therefore  more  motivating 
than  merely  doing  drill  work  in  addition  and  sub¬ 
traction. 

Extending  an  understanding  of  the  inverse  re¬ 
lationship  between  addition  of  a  number  and  sub¬ 
traction  of  that  number  is  intuitively  developed 
as  a  result  of  working  these  exercises.  For  in  some 
sentences  n  stands  for  a  sum  which  may  be  arrived 
at  by  adding  to  the  answer  the  number  subtracted 
while  in  others  n  represents  an  addend  which  may 
be  found  by  subtracting  the  other  addend  from 
the  sum.  The  child  must  determine  whether  addi¬ 
tion  or  subtraction  is  actually  called  for  to  find  the 
number  n  stands  for.  He  cannot  depend  upon  the 
symbol  of  operation  written  in  the  sentence  as  an 
indicator  of  the  appropriate  operation  to  use.  Your 
pupils  know  about  the  addends-sum  relationship 
inherent  in  this  inverse  relationship: 

a.  When  two  addends  are  known  the  sum  is  found 
by  addition. 

b.  When  the  sum  and  one  addend  are  known  the  other 
addend  is  found  by  subtraction. 

Pre-Book  Lesson 

•  Write  a  simple  mathematical  sentence  on  the 
board  like  the  following:  24  —  n  =  18.  Have 
children  tell  whether  each  number  shown  in  the 


sentence  is  an  addend  or  a  sum.  Then  have  them 
discuss  the  various  ways  of  finding  the  number  n 
stands  for.  Be  sure  that  pupils  explain  why  addi¬ 
tion  or  subtraction  may  be  used  to  find  the  value 
for  n,  and  then  have  them  show  the  appropriate 
addition  or  subtraction. 

In  an  example  of  this  type,  pupils  actually  may 
think  of  a  number  that  can  be  subtracted  from  24 
to  get  18.  For  this  reason,  it  would  be  worthwhile 
to  write  a  more  complex  example  (i.e.,  53  —  n  =  21) 
which  will  force  pupils  to  find  the  solution  by 
subtracting  the  known  addend  from  the  sum. 

•  Write  other  examples  like  each  of  the  following 
and  discuss  them  as  suggested  above: 

n  =  47  —  14 
«  +  25  =  89 
34  +  72  =  n 

Using  the  Text  Page 

•  After  the  Pre-Book  activities,  your  pupils 
should  be  able  to  proceed  independently  with  the 
written  work  at  the  top  of  the  page.  You  may  wish 
to  have  pupils  show  just  the  number  n  stands  for 
instead  of  writing  the  entire  work  as  suggested 
on  the  child’s  page.  For  Ex.  1,  the  child  would 
write,  “n  =  31.” 

•  More  capable  children  will  probably  have  time  to 
work  the  examples  at  the  bottom  of  the  text  page. 
For  Ex.  1,  each  two  numerals  are  to  show  addends 
in  addition  examples.  Merely  changing  their 
order  will  suggest  the  required  two  examples. 
These  pupils  will  enjoy  working  Ex.  3-12  where 
they  must  supply  missing  digits. 

Individualizing  Instruction 

More  capable  children  may  not  need  much  oral 
preparation  for  the  written  work  at  the  top  of 
the  page,  as  indicated  in  the  Pre-Book  Lesson. 
They  may  begin  to  work  these  exercises  while  you 
are  working  orally  with  the  rest  of  the  class  and 
upon  completion  may  proceed  with  the  enrichment 
work  at  the  bottom  of  the  page. 
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*  If  n  represents  an  addend,  pupils  are  to  subtract; 
if  n  represents  a  sum,  pupils  are  to  add. 


Working  with  22 

Addends-sum  relationship  [O] 


*  For  each  example,  tell  whether  n  stands  for  an  addend 
or  the  sum  and  what  you  must  do  to  find  the  number  for  n. 


1. 

addend;  subtract 

48  —  n  =  17 

31 

5. 

addend;  subtract 

406  +  n  =  719 

313 

9. 

sum;  add;  727 

n-  453  = 

274 

2. 

addend;  subtract 

n  +  38  =  78 

40 

6. 

sum;  add 

n  —  78  =  104  182 

10. 

addend;  subtract;  550 

587  -  «  =  37 

3. 

sum;  add 

n-  43  =  86 

129 

7. 

addend;  subtract 

853  —  n  =  600 

253 

11. 

sum;  add;  609 

536  +  73  = 

=  n 

sum;  add 

addend;  subtract 

sum;  add;  293 

4. 

65  +  105  =  n  170 

8. 

352  +  n  =  869 

517 

12. 

n  -  207  = 

86 

[w] 

Now  write  the  work  to  find  each  number  for  n. 


Do  You  Like  to  Try  New  Things? 


Enrichment  [W]  a.  25+60=85 

1.  Show  two  A.  examples  with  each  pair  of  numerals.  b.  345+2io48=449 


a.  25,  60  b.  345,  104  c.  63,  135 

2.  Find  the  sums  for  Ex.  1.  Then  copy 
Changing  the  order  of  addends  does  not  •  •  • 

d.  160,  25  c. 

and  finish:  d. 

,  change  the  sum. 

104+  345=449 

63+  135=  198 
135+63=  198 

160+25=185 

25+  160=  185 

Copy  Ex.  3-7. 

Write  the  missing  digits. 

3  4 

1  4 

3.  536  4. 

354 

5.  712 

6.  ?0? 

7.  ??5 

2  2 

4  2 

4 

5 

+  ?3? 

+  ??3 

+  4? 

+ 1  ?2 

+  323 

7?8 

77? 

??6 

456 

46? 

6 

7 

7  5 

8 

Study  Ex.  8-9. 

Then  copy  and  complete  Ex.  10-12. 

8.  573  9. 

342 

10.  ?81 

0  6 

11.  1  ?6 

2 

12.  460 

6 

+  403 

+  43 

+  2?? 

+  73? 

+  10? 

6 

5 

7 

„  0 

?00 

8 

>>> 

•  •  • 

5  0  0 

70 

80 

8? 

90 

?0 

A 

900 

300 

400 

8 

6 

976 

385 

48? 

7 

8?8 

9 

?66 

5 

19 

**  Throughout  the  text,  enrichment  exercises  are  provided,  for  the  most  part,  for  your  more 
capable  children.  You  may  guide  others  to  work  some  of  these  exercises  if  extra  time 
is  available. 


*  Identifying  data  which  are  unnecessary  to  finding  a  solution 
is  a  basic  aspect  of  the  problem-solving  program. 

Problems  for  Careful  Readers 

All  data  not  used  [W] 

Write  your  work  for  problems 
1-7.  Use  only  numbers  you 
need. 

1.  This  garage  has  parking 
spaces  for  106  cars  on  the  first 
floor,  215  on  the  second,  and 
218  on  the  third.  How  many 
parking  spaces  are  there  in  all 
on  the  second  and  third  floors? 

215+218=433;  433  parking  spaces 

2.  At  one  time  118  American  and  37  foreign  cars  and 
14  trucks  were  parked  on  the  second  floor.  How  many 
more  American  cars  than  trucks  were  there?  ii8-i4=io4; 

104  American  cars 

3.  In  one  hour  65  American  and  37  foreign  cars  and 
7  trucks  left  the  garage.  What  was  the  total  number  of 
passenger  cars  that  left  in  that  time?  65+37=102,- 

102  passenger  cars 

4.  One  morning  Mr.  Ames  parked  65  of  the  178  cars 
that  came  in.  Mr.  Bates  parked  the  other  cars  and  16 
trucks.  How  many  passenger  cars  did  Mr.  Bates  park? 

178—65=113;  113  passenger  cars 

5.  That  afternoon  Mr.  Bates  parked  49  4-door  cars, 
52  2-door  cars,  and  1 1  sports  cars.  How  many  cars,  other 
than  the  sports  cars,  did  he  park?  49+52=101;  101  cars 

6.  In  the  first  3  days  of  one  month  470  cars,  369  cars, 
and  337  cars  were  parked  in  the  garage.  How  many  cars 
were  parked  the  first  two  days?  470+  369=  839;  839  cars 

7 .  How  many  fewer  cars  were  parked  on  the  third  day 
than  on  the  second  day?  (Use  numbers  from  problem  6.) 

369-  337=  32;  32  cars 
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Pupil’s  Objectives 

(a)  To  increase  skill  in  recognizing  the  need  for 
addition  or  subtraction  in  solving  problems;  and 
(b)  to  have  practice  in  selecting  and  using  only  that 
information  which  is  necessary  for  solving  a 
problem. 

Background 

Most  problem-solving  work  involves  the  selec¬ 
tion  of  pertinent  information.  More  often  than  not, 
considerably  more  information  is  available  to  us 
than  we  actually  need  in  solving  a  specific  problem. 
Then,  of  course,  it  is  necessary  to  use  the  most 
appropriate  operation  in  working  with  the  in¬ 
formation  we  have  selected. 

All  too  often,  mathematics  textbooks  provide 
only  problems  with  no  extraneous  information. 
Consequently,  the  pupil’s  only  task  is  to  determine 
what  operation  to  use.  He  never  faces  the  task  of 
rejecting  unnecessary  information. 

Each  problem  on  page  20  contains  more  in¬ 
formation  than  is  necessary  to  find  the  solution  to 
the  question  asked.  Only  the  operations  of  addi¬ 
tion  and  subtraction  are  necessary  for  the  solution 
of  these  problems,  but  the  child  must  decide  which 
operation  is  the  appropriate  one. 

When  possible,  it  is  of  considerable  value  to 
prepare  your  own  problems  using  local  information 
of  immediate  interest  to  your  children.  Be  sure 
to  include  extra  information  in  each  of  the  problems 
and  to  mix  those  requiring  addition  with  those 
requiring  subtraction. 

Pre-Book  Lesson 

•  Using  local  information  where  possible,  write 
a  problem  on  the  board  similar  to  the  following: 

In  one  hour  the  refreshment  stand  at  the 
County  Fair  sold: 

56  ice-cream  cones 
112  popsicles 
83  hot  dogs 
47  hamburgers 

Ask  pupils  questions  which  suggest  the  opera¬ 
tions  of  addition  and  subtraction.  For  example: 


“How  many  ice-cream  cones  and  popsicles  were 
sold?”  “How  many  more  hot  dogs  than  ham¬ 
burgers  were  sold?” 

Have  pupils  tell  what  information  and  operation 
should  be  used  and  why. 

•  Discuss  with  pupils  the  importance  of  reading 
the  question  carefully  and  then  selecting  the  appro¬ 
priate  information  to  be  used  in  finding  the  solution. 

Using  the  Text  Page 

•  Have  slower  learners  determine  pertinent  in¬ 
formation  before  they  proceed  to  work  indepen¬ 
dently.  Point  out  to  all  pupils  that  they  should 
rewrite  the  answer  with  a  label  so  as  to  see  it  in 
terms  of  the  problem  situation.  More  capable 
children  should  be  able  to  proceed  with  the  written 
assignment  without  difficulty. 

•  You  will  probably  want  to  read  through  all  the 
problems  with  pupils  who  have  reading  difficulties. 
Make  certain  that  these  children  understand  the 
question  asked  and  the  information  given. 

Individualizing  Instruction 

•  Slower  learners  often  get  valuable  help  from 
other  children.  You  may  wish  to  assign  a  helper 
to  each  child  with  reading  difficulties.  These 
children  should  be  instructed  to  help  in  any  way 
without  actually  doing  the  work. 

•  Slower  learners  may  be  encouraged  to  use  </) 
and  /  drawings  to  help  with  the  solution  of  each 
problem  if  necessary. 

•  Some  children  like  to  prepare  problems  from 
information  of  their  own  or  from  local  information 
of  high  interest.  Encourage  more  capable  children 
to  write  problems  with  extraneous  information. 
They  may  exchange  their  problems  with  other 
children  who  have  written  some. 

Reminders 

Continue  to  maintain  and  extend  the  following: 

•  Reading  and  writing  4-place  numerals 

•  Exploring  and  extending  other  numeration 
systems 

•  Mastery  of  the  addition  and  subtraction  facts. 
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Pupil’s  Objectives 

(a)  To  take  an  inventory  test  involving  measure¬ 
ment  ideas;  and  (b)  to  take  an  inventory  test 
involving  the  set  of  fraction  numbers. 

Background 

Children  who  studied  Mathematics  We  Need  in 
the  third  grade  were  introduced  to  many  different 
measurement  concepts.  Units  of  linear  measurement 
- — the  inch,  foot,  yard,  and  mile  were  dealt  with. 
Units  of  weight — the  ounce,  pound,  and  ton  were 
introduced.  Many  different  measures  used  for  time , 
temperature,  and  liquids  were  also  studied.  This 
short  inventory  test  is  merely  to  get  some  idea  of  the 
extent  to  which  the  various  measurement  ideas 
have  been  retained. 

Your  pupils  have  learned  about  the  sets  of  counting 
numbers,  whole  numbers,  and  fraction  numbers.  Formal 
teaching  about  fraction  numbers  has  been  limited  to 
the  rational  numbers  0  and  greater.  Each  of  these 
rational  numbers  may  be  expressed  in  the  form 

where  a  represents  any  whole  number  and  b 

represents  any  counting  number.  Such  numbers 
as  1)  §>  and  f  represent  members  in  this  set  of 
rational  numbers.  The  form  which  is  used  for 
expressing  these  rational  numbers  is  also  used  later 
in  relation  to  the  ratio  concept. 

Pre-Book  Lesson 

Engage  the  children  in  a  discussion  about  the 
different  kinds  of  units  of  measurement  they  know 
about.  Write  general  headings  on  the  board  and 
list  the  specific  units  of  measurement  below  each 
heading.  Do  not  discuss  equivalent  relationships; 
merely  list  the  units  pupils  know.  In  all  probability 
it  will  be  necessary  for  you  to  give  some  clues  which 


will  stimulate  thinking  about  units  of  measure¬ 
ment  for  time,  temperature,  and  so  on. 

Using  the  Text  Page 

•  You  may  prefer  to  make  an  oral  lesson  of 
Inventory  7.  At  any  rate,  the  purpose  is  to  stimu¬ 
late  thinking  about  various  units  of  measurement 
and  to  determine  possible  areas  of  weakness.  A 
more  extensive  coverage  of  these  concepts  begins 
in  Chapter  2  on  text  page  34. 

•  The  questions  of  Inventory  8  should  provide 
the  foundation  for  a  comprehensive  review  of 
ideas  about  fraction  numbers  introduced  in  the 
third-grade  program. 

•  Ex.  3  should  lead  to  a  discussion  of  fraction 
numbers  in  terms  of  the  wholes  involved.  In  this 
instance,  it  would  be  appropriate  to  have  pupils 
compare  of  an  apple  with  ^  of  a  watermelon. 
Obviously,  these  thirds  are  not  the  same  size. 

•  A  review  of  fraction  numbers  for  one  part  of  a 
whole  is  begun  in  Chapter  2  on  page  42. 

Individualizing  Instruction 

•  \  ou  may  wish  to  have  some  of  your  pupils 
(or  all  of  them)  turn  to  one  of  the  lessons  on  meas¬ 
urement  in  Chapter  2.  The  measurement  lessons 
in  Chapter  2,  as  well  as  others  throughout  the 
pupil’s  book,  may  be  used  at  any  time  you  wish. 
Their  use  will  not  interrupt  the  continuity  of  other 
developmental  material,  and  no  other  develop¬ 
mental  lessons  are  necessary  for  the  use  of  these 
lessons. 

•  Pupils  may  work  in  small  groups  to  prepare 
charts  showing  equivalent  relationships  of  meas¬ 
urements. 

•  Pupils  may  work  individually  or  in  small 
groups  to  make  drawings  or  construct  models 
which  will  show  relationships  among  various  frac¬ 
tion  numbers. 
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This  inventory  will  help  you  determine  the  amount  and  type  of  review  which 
should  precede  the  extension  of  these  ideas  in  later  chapters. 

*  Measurement  Ideas 

Inventory  7  [W] 

See  if  you  remember  about  units  for  measuring. 

12 

1.  It  takes  -  ?_  oranges  to  make  a  dozen. 

2.  When  a  pound  of  butter  is  cut  into  16  pieces  of  the 

.  .  .  ounce 

same  size,  the  weight  of  each  piece  is  1  _  . 

3.  The  long  hand  moves  around  the  clockface  once  in 

60. 

minutes. 

4 

4.  A  gallon  of  oil  will  fill  _  ?  quart  containers. 

3 

5.  One  yard  is  the  same  length  as  ?  feet. 


6.  Water  freezes  when  the  temperature  is 


32 
>  ° 


About  Fraction  Numbers 

Inventory  8  [O] 

Just  as  there  is  a  set  of  whole  numbers  and  a  set  of 
counting  numbers,  there  is  a  set  of  fraction  numbers. 

1.  Which  picture  shows  a.  i?C  b.  i  of  8?B  c.  t?A 


II 


2.  On  the  board,  show  the  fraction  number  for  one 
part  when  a  whole  pie  is  cut  into  a.  seven  pieces  of  the 
same  size.f  b.  eight  pieces  of  the  same  size.  7 

Say  “correct”  or  “incorrect”  for  Ex.  3-5.  Explain. 

3.  All  thirds  are  the  same  size,  incorrect.  The  size  of  a  third 


depends  on  the  size  of  the  whole  of  which  it  is  a  part. 

4.  The  greater  the  number  of  parts  of  the  same  size 
in  a  whole,  the  less  is  the  fraction  number  for  a  part.  Correct. 


lemons 


5.  The  following  fractions  show  some  fraction  numbers 

,  r  i  *  *  *4.1111111.  '"correct- 

in  order  from  least  to  greatest:  2,  3,  4,  5,  e,  7,  s.  Demonstrate. 
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Addition  and  Subtraction  Practice 

[W] 

You  have  reviewed  all  the  kinds  of  addition  and 
subtraction  you  learned  last  year. 


Now  copy  and  work  each  example.  Check  your  answers. 


1. 

567  —  79  488 

6. 

471  -  57  4i4 

11. 

15  +  6+  6  +  5  +  7 

2. 

67  +  168  235 

7. 

500  -  357  143 

12. 

39 

43  +  21  +  30  +  76 

3. 

708  -  525  i83 

8. 

268  +  597  865 

13. 

170 

16  +  9  +  5  +  18  48 

4. 

643  +  346  989 

9. 

93  -  47  46 

14. 

343  +  404  +  79  826 

5. 

589  -  386  203 

10. 

952  -  379  573 

15. 

178  +  148  +  99  425 

Do  You  Like  to  Try  New  Things? 


1.  46? 

6 

—  3?2 
107 


^Copy  Ex.  1-6,  putting  in  the  missing  digits 

—  3.  89?  4.  81?  5.  5>5 

-395  —  ?87  —  ??7  -43? 

394  3?4  404  ?46 


Enrichment  [W] 

7  0  0 

6.  ??? 
-454 
246 


Study  Ex.  7-8. 


879 

8.  751 

9.  903 

-537 

-228 

-281 

2 

3 

2 

40 

20 

2  ?o 

300 

500 

600 

342 

523  ?2? 

6  2 

Copy  Ex.  13-16 

Then 

copy  and  complete 

Ex.  9-12. 

10. 

694 

11.  927 

12.  500 

-334 

-287 

-163 

?o 

0 

7 

6?o 

4  ?0 

30 

3?00 

6?00 

3  ?00 

36? 

??0 

??7 

0 

6  4 

3  3 

Subtract  as  in  Ex.  7-12. 


13.  925  -  414SH14.  617  -  276  341 15.  358  —  175  133I6.  435  -  198 

22  237 

Here,  again,  is  an  exercise  for  your  more  capable  children 
and  possibly  for  others,  if  time  permits. 
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Pupil’s  Objective 

To  have  practice  on  all  types  of  addition  and 
subtraction  that  have  been  introduced. 

Using  the  Text  Page 

•  All  pupils  may  work  on  the  addition  and  sub¬ 
traction  examples  at  the  top  of  the  page. 

•  When  more  capable  children  finish  with  this 
activity,  they  may  proceed  to  work  the  enrichment 
exercises  at  the  bottom  of  the  page. 


Looking  Ahead 

The  addition  and  subtraction  of  numbers  ex¬ 
pressed  with  4-place  numerals  will  be  introduced 
very  soon.  You  may  wish  to  have  some  work  in 
reading  and  writing  numerals  for  such  numbers 
and  for  those  expressing  dollars  and  cents.  Pupils 
should  be  confident  in  the  reading  and  writing  of 
these  numerals  before  the  operations  are  introduced. 

Write  on  the  board  or  dictate  numerals  like  the 
following  for  pupils  to  read  or  write: 

6,583  4,728  1,375  $17.29  $95.87 
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Pupil’s  Objectives 

(a)  To  solve  problems  which  use  all  types  of 
addition  learned;  and  (b)  to  increase  skill  in 
selecting  appropriate  labels  for  answers  to  problems. 

Background 

Your  pupils  have  learned  a  great  deal  about 
joining  sets  of  things  ever  since  they  entered  school. 
A  set  of  forks  may  be  joined  with  a  set  of  knives  to 
form  a  set  of  silverware.  Or,  a  set  of  girls  may  join 
a  set  of  boys  to  constitute  a  set  of  children.  When 
we  perform  a  mathematical  operation  associated 
with  a  situation  of  joining,  it  is  the  numbers  upon 
which  we  operate  and  not  the  objects  in  the  set. 
Therefore,  when  showing  the  number  operation, 
we  should  write  only  the  numerals.  (If  we  are 
adding  numbers,  the  result  cannot  be  children!) 
After  the  answer  has  been  obtained,  we  should 
rewrite  the  answer  with  an  appropriate  label 
(oranges,  fruit,  furniture,  chairs,  and  so  on)  so  as 
to  see  this  answer  in  terms  of  the  problem  situation. 

Teacher’s  Preparation 

Have  several  sets  of  different  kinds  of  objects 
available  for  demonstrating  the  joining  of  sets. 
Square,  circle,  and  triangle  shapes  would  be  ap¬ 
propriate  for  use  on  a  flannel  board*.  Chairs  and 
tables  may  be  used.  Perhaps  you  have  (or  can 
obtain)  some  felt  cutouts  of  birds,  squirrels,  and 
so  on. 

Pre-Book  Lesson 

•  Ask  a  child  to  show  a  set  of  5  cutout  ducks  on 
the  flannel  board.  Have  another  child  show  a  set  of 

*  See  2,  page  xix. 


7  cutout  squirrels  on  the  flannel  board.  Ask,  “If 
we  join  the  ducks  and  squirrels,  will  we  have  all 
ducks?  Will  we  have  all  squirrels?”  Elicit  from 
children  that  the  more  general  term  “animals” 
would  be  necessary  to  identify  the  objects  in  the 
set  created  by  joining  the  ducks  and  the  squirrels. 

•  Demonstrate  and  discuss  the  joining  of 

a.  circle,  square,  and  triangle  shapes  to  get 
geometric  shapes. 

b.  boys  and  girls  to  get  children. 

c.  chairs  and  tables  to  get  furniture. 

•  With  reference  to  the  demonstration  of  join¬ 
ing  ducks  and  squirrels,  ask  the  children  how  we 
can  determine  how  many  animals  there  are  in  the 
new  set.  Bring  out  in  the  discussion  that  we  can 
add  5  and  7.  We  do  not  add  ducks  and  squirrels. 
The  5  tells  us  the  number  for  the  set  of  ducks; 
7  tells  the  number  for  the  set  of  squirrels;  and  12 
tells  the  number  for  the  new  set.  Ask,  “What 
label  is  most  appropriate  for  12?” 

Using  the  Text  Page 

•  Ask  a  child  to  read  Ex.  1  aloud.  Discuss  the 
problem,  finding  the  solution  to  the  problem,  and 
the  appropriate  label  for  the  answer. 

•  Make  certain  that  all  pupils  understand  what 
they  are  to  do  for  Ex.  2-7. 

Individualizing  Instruction 

•  Slower  learners  with  reading  difficulties  may 
need  help  in  reading  each  problem. 

•  More  capable  children  may  prepare  a  list  of  sets 
of  things  which  may  be  joined  and  then  may 
identify  a  general  term  for  labeling  the  answer 
for  the  new  set. 
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Choosing  a  Label  for  the  Answer 

Problem-solving:  classifying  the  total  set 

1.  For  party  bouquets  Judy 

cut  29  roses,  18  tulips,  and  25 
zinnias.  How  many  _?.  in  all 
did  she  cut?  72 

After  working  the  problem, 
think  of  a  good  label  for  the 
answer.  Why  is  “flowers”  a  good 

1  U  I  2  Roses,  tulips,  and  zinnias  all  belong 
laDei.  f0  the  set  of  flowers. 

Work  problems  2-7.  Below 
the  work  for  each,  write  the 
answer  again  with  a  label. 

2.  In  a  new  part  of  our  town  there  are  40  houses, 

2  garages,  12  stores,  and  2  churches.  In  all  how  many  _  ?_ 
are  in  this  part  of  town?  56  b  uildings 

3.  In  the  Scout  troops  in  Freeport  are  118  boys  and 
125  girls.  How  many  _?_  in  all  are  in  the  troops?  243  children 

4.  The  boys  in  Joe’s  class  have  13  dogs,  29  goldfish, 
and  18  birds.  That  is  how  many  ?  in  all?  6oPets 

5.  When  Sam  and  Tom  counted  their  money,  they 
found  that  they  had  18  cents,  13  dimes,  and  8  quarters. 

They  had  how  many  _?_  all  together?  39  coins 

6.  Thirty-two  robins  and  58  sparrows  make  a  total 
of  how  many  _  ?_ .  90  birds 

7.  On  a  fishing  trip  some  men  caught  37  trout  and 
25  bass.  That  was  how  many  ?  in  all?  62  fish 
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*  Pupils  may  remember  that  the  answer  in  the  algorithm  should  be  rewritten  with  a  label, 
but  sometimes  they  may  not  know  what  the  label  should  be.  This  lesson  is  a  very 
practical  one. 


A.  and  S.  with  4-Place  Numerals 


5ft 

■O 

c 

3 

</> 

s 

o 


*o 

o 

u* 

C 


Cft 

C 

Q 

H 


c 

o 


4,  0  0  0 

5,  0  0  0 
9,  0  0  0 


B 


-o 

c 

3 

3 

O 

JZ 

H 


TD 

O 

ha 

-3 

C 

3 


c  S 

°  5 
H  O 


5,  0  0  0 
4,00  0 
1,  0  0  0 


c 


I  1 


3,  8  1  8 
5,  2  8  5 
9,  1  0  3 


M  7  (is) 


3,  8  1  8 

1,  4  6  7 


[O] 

One  truck  driver  said  he  had  a  truckload  of  about 
4,000  lb.  of  sand.  Another  said  he  had  about  5,000  lb. 

1.  About  how  many  pounds  of  sand  were  in  the  two 

loads?  4,000  +  5,000  =  n  9 

a.  4  thousands  +  5  thousands  =  _?_  thousands 

b.  Explain  the  addition  shown  in  box  A. 

2.  About  how  many  more  pounds  of  sand  were  in  the 
heavier  load?  5,000  -  4,000  =  n 

a.  5  thousands  -  4  thousands  =  .  ?  thousand 

b.  Explain  the  subtraction  shown  in  box  B. 

We  add  and  subtract  thousands  in  the  same 
way  that  we  add  and  subtract  ones. 

When  the  loads  were  weighed,  the  truck  drivers  found 
that  they  had  loads  of  3,818  lb.  and  5,285  lb. 

3.  What  was  the  real  weight  of  the  two  loads? 
Explain  the  addition  shown  in  box  C. 

*  4.  How  much  greater  was  the  weight  of  the  bigger 
load?  Explain  the  subtraction  shown  in  box  D. 

On  the  board,  copy  and  work  Ex.  5-10. 

T-358  7,789  7j205 

5.  6,427-5,069  6.  8,767-978  7.  3,476+3,729 

5,127  6,886  2  088 

8.  549+4,578  9.  9,251-2,365  10.  4,277-2,189 


24 

*  When  we  rename  for  subtraction  to  show  10  more  ones,  tens,  or  hundreds, 
we  encircle  the  2-place  numeral. 
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Pupil’s  Objectives 

(a)  To  learn  to  add  and  subtract  using  4-place 
numerals  with  and  without  renaming;  and  (b)  to 
have  practice  in  making  true  sentences  through  the 
use  of  symbols  of  equality  and  inequality. 

Background 

By  now  your  pupils  should  be  able  to  read, 
write,  and  interpret  4-place  numerals.  Many  of 
us  have  difficulty  understanding  the  numbers 
represented  by  such  numerals  unless  we  think  of 
them  in  terms  of  other  reference  units.  For  ex¬ 
ample:  How  great  is  1,000?  By  thinking  of  1,000 
as  1,000  ones  there  is  little  basis  for  establishing 
meaning.  However,  if  we  think  of  it  as  100  tens 
or  10  hundreds,  we  develop  a  clearer  conception. 

Your  pupils  have  been  learning  to  write  mathe¬ 
matical  sentences.  They  have  been  introduced  to 
the  idea  that  parentheses  (  )  may  be  used  to 
indicate  a  term  of  a  mathematical  sentence.  Such 
is  the  case  in  the  written  work  at  the  bottom  of  text 
page  25  where  each  term  designated  is  itself  an 
addition  or  a  subtraction  example.  It  is  our 
purpose  to  give  pupils  additional  practice  in 
working  addition  and  subtraction  examples.  How¬ 
ever,  this  activity  is  couched  in  a  mathematical 
setting  which  will  enhance  the  pupil’s  mathe¬ 
matical  learning  in  that  the  mathematical  relation¬ 
ships  of  equality  and  inequality  are  highlighted. 
Furthermore,  this  activity  is  more  motivating  than 
the  conventional  type  of  practice  exercises.  After 
the  child  has  completed  the  work  for  each  term 
of  the  sentence,  he  is  to  make  the  sentence  true 
by  using  an  appropriate  symbol  of  equality  or 
inequality. 

In  earlier  years,  almost  all  emphasis  in  the  arith¬ 
metic  program  was  upon  equality.  No  provision 
was  made  for  describing  relationships  of  inequality 
in  terms  of  not  equal  to  (  +  )  or  the  greater  refine¬ 
ment  of  greater  than  (>)  and  less  than  (<).  Yet, 
daily,  we  encounter  situations  which  give  rise  to 
the  use  of  these  ideas.  There  is  just  as  much  value 
to  be  derived  from  describing  relationships  which 
are  not  equal  as  describing  those  which  are  equal. 


In  dealing  with  the  given  exercise  at  the  bottom 
of  page  25,  the  truth  of  the  statements  should  be 
stressed  most  heavily.  Throughout  Mathematics 
We  Need ,  children  are  provided  with  many  similar 
opportunities  for  writing  true  sentences  or  changing 
sentences  so  they  will  be  true,  through  the  use  of 
symbols  of  inequality  as  well  as  of  equality. 


Pre-Book  Lesson 

•  Write  examples  a  and  b  on  the 

chalkboard  and  ask  pupils  to  solve  a.  4,503 
them.  Stress  the  use  of  the  comma  +  3,426 

to  separate  the  digit  for  thou¬ 
sands  from  the  digits  for  ones,  b.  7,946 

tens,  and  hundreds.  Watch  pupils  —  4,210 

as  they  work  to  see  if  they  move  na¬ 
turally  into  the  new  skill,  involving  merely  an  ex¬ 
tension  of  a  familiar  idea.  Say  “To  work  these 
examples  you  do  something  you  have  never  done 
before.”  See  if  pupils  can  identify  the  something 
(adding  and  subtracting  thousands)  and  then 
elicit  a  statement  to  the  effect  that  adding  and 
subtracting  thousands  is  no  different  from  adding 
and  subtracting  ones,  tens,  or  hundreds. 

•  If  some  pupils  have  difficulty  in  grasping  this 
idea  through  chalkboard  work  alone,  it  may  be 
necessary  to  use  a  place-value  teaching  aid  so  as  to 
represent  the  numbers  more  concretely. 

•  On  the  board,  write  examples  c 

and  d  which  require  renaming  for  c.  6,728 

their  solutions.  Have  pupils  work  T  2,154 

each  example,  and  then  explain 

their  work.  Help  them  to  realize  d.  9,564 

that  renaming  ones,  tens,  and  hun-  —  6,182 

dreds  is  no  different  when  working 

with  4-place  numerals  than  it  is  when  working 

with  3-place  numerals. 

•  Have  pupils  try  to  work  examples  e,  /,  g,  and 
h  below.  Discuss  the  operations,  renaming,  and 
similarity  between  the  work  involved  and  earlier 
work  with  addition  and  subtraction. 

e.  5,724  /.  1,753  g.  9,360  h.  8,075 

+  3,671  586  -  5,892  -  4,782 

6,409 
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Using  the  Text  Pages 

•  The  oral  discussion  on  page  24  should  relate 
quite  readily  to  the  Pre-Book  activities.  You  may 
wish  to  have  pupils  do  Ex.  5-10  as  a  written  assign¬ 
ment  rather  than  as  board  work.  If  possible,  the 
Pre-Book  Lesson  board  work  should  be  left  as 
reference  material  for  those  pupils  who  may  need 
it  as  they  work. 

•  Those  pupils  who  would  be  successful  in  copy¬ 
ing  rows  11-14  instead  of  merely  writing  answers 
on  folded  paper  should  be  encouraged  to  do  so. 
Otherwise,  the  folded-paper  technique  may  be 
used. 

•  The  written  work  at  the  bottom  of  page  25  is 
an  excellent  means  of  providing  additional  practice 
in  the  addition  and  subtraction  skills  that  have 
been  taught. 

First,  the  children  work  the  two  sides  of  each 
sentence.  This  enables  them  to  determine  whether 
the  two  sides  show  equal  numbers.  Finally,  they 
write  a  true  sentence  by  using  either  ==  or  9^.  Be 
sure  to  emphasize  the  importance  of  writing  true 
sentences. 

After  the  children  have  completed  the  eight 
sentences  as  described  above,  they  should  go  back 
to  each  sentence  in  which  5^  is  written  and  rewrite 
the  sentence  using  >  or  <  so  that  the  sentence  is 
still  true  but  shows  a  greater  refinement.  Once 


again,  the  emphasis  should  be  on  the  writing  of 
true  sentences. 

Individualizing  Instruction 

•  Student  helpers  may  be  appointed  to  check  the 
work  of  all  pupils  in  Ex.  1-8  at  the  bottom  of  page 
25.  It  is  important  that  children  know  exactly 
what  to  do  with  these  sentences. 

•  More  capable  children  may  enjoy  speed  tests 
on  rows  11-14. 

•  All  the  basic  skills  of  addition  and  subtraction 
with  whole  numbers  have  been  developed.  It  is 
merely  a  matter  of  extending  them  to  greater 
numbers.  There  may  be  some  slower  learners  who  do 
not  have  complete  mastery  of  the  A.  and  S.  facts 
even  though  they  understand  addition  and  sub¬ 
traction  with  3-  and  4-place  numerals.  It  may  be 
worthwhile  to  provide  these  children  with  occa¬ 
sional  practice  activities  on  the  A.  and  S.  facts*. 
They  may  work  also  with  an  addition  chart;  use 
the  Show-the- Answer  practice  game;  have  speed 
tests  on  rows  of  A.  and  S.  facts;  or  have  oral 
practice  in  pairs. 

•  Use  Extra  Examples  Sets  59  and  60  as  needed. 
Pairs  of  items  in  these  Sets  could  be  identified 
and  worked  as  were  the  exercises  at  the  bottom  of 
text  page  25. 

•  See  8A,  page  xix. 
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[W] 

Write  answers  on  folded  paper. 


a 

b 

C 

d 

e 

f 

11. 

4,262 

7,689 

7,508 

1,711 

1,622 

$80.80 

+  5,370 

-  4,637 

-  3,407 

-389 

+  4,298 

+  9.66 

12. 

J+O 

GOp; 

00 

3,052 

8,734 

4,101 

4,047 

1,322 

8,246 

5,920 

9,799 

$90.46 

$40.89 

- 1,490 

—  4,185 

+  967 

-1,158 

-  2,097 

+  0.45 

13. 

6,358 

4,549 

5,014 

7,088 

7,702 

$41.34 

5,056 

9,119 

7,342 

5,278 

106 

$12.14 

+  408 

-  3,228 

-  3,044 

+  324 

182 

50.04 

14. 

5,464 

6,800 

5,891 

8,670 

4,298 

9,319 

5,602 

7,080 

247 

30.08 

-357 

+  485 

-  4,486 

-2,041 

1,463 

1,998 

$92.26 

6,443 

9,155 

4,833 

5,039 

#  Extra  Examples.  Work  Sets  59  and  60. 


Comparing  Numbers 

Equalities  and  inequalities  [W] 

=  means  is  equal  to;  +  means  is  not  equal  to. 

In  each  of  Ex.  1-8,  first  do  the  work  in  the  two  (  )’s. 
Then  show  the  two  answers  with  =  or  ^  in  place  of  _  ?_ . 
For  Ex.  1  write,  “767  ^  797.” 


1.  (800  -  33)*  ?  '  (349  +  448) 

432  502 

2.  (315  +  117)-?.' (710  -  208) 

437  531 

3.  (148  +  289)  *_?_<  (436  +  95) 

241  241 

4.  (154  +  87) -?_  (401  -  160) 


9,136 


256 


5.  (9,344  -  208)  _?_  (4,315  -  4,059) 

1,099  1,059 

6.  (2,268  -  1,169).?.  (9,537  -  8,478) 

6,203  6,105 

7.  (87  +  6, 11 6)*.?? (6,783  -  678) 

2,151  2,105 

8.  (5,300  -  3,149)*.?? (2,783  -  678) 


<  means  is  less  than;  >  means  is  greater  than. 

In  each  example  for  which  you  showed  two  numbers 
with  ^  between  them,  now  write  <  or  >  in  place  of  ^ . 
For  Ex.  1  you  would  write,  “767  <  797.” 


*  Now,  pupils  analyze  the  inequality  relationship.  Note  that  a  key  is  provided 
so  that  pupils  will  not  be  confused  as  to  whether  they  use  <  or  >. 
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*  Pupils  may  identify  the  sum  and  the  addends  shown  in  each  of  the  boxes. 


About  Addition  and  Subtraction 

Inverse  ideas  [O] 

1.  Study  the  work  in  boxes  A  and  B. 

Why  can  we  say  that  subtracting  a  number 
will  undo  adding  that  number?  Addend  +  addend  = 

sum;  so  sum  —  addend  =  addend. 

2.  Study  the  work  in  boxes  C  and  D. 

Why  can  we  say  that  adding  a  number  will 
undo  subtracting  that  number?  sum- addend  = 

addend;  so  addend  +  addend  =  sum. 

3.  On  the  board  show  the  undoing  of 

a.  165  +  942  =  1,107.  1,107-942=155 

b.  1,846  -  772  =  1,074.  1,074+772=1,845 

4.  Should  you  add  or  subtract  in  order  to  find 

a.  how  many  marbles  Tom  has  if  you  know  how  many 
he  had  and  how  many  he  cannot  find?  subtract 

b.  how  many  marbles  Sam  has  when  you  know  how 
many  he  had  and  how  many  new  ones  were  given  to  him? a 

c.  how  many  more  or  fewer  marbles  Don  has  than 
Mike  when  you  know  how  many  marbles  each  boy  has  ?  a 

d.  how  many  blue  marbles  Jack  has  if  you  know  Lhow 

J  J  J  subtract 

many  he  has  in  all  and  how  many  are  of  other  colors  ?  a 

5.  Which  word  is  missing,  add  or  subtract? 

a.  If  we  know  a  sum  and  one  of  its  two  addends,  we 

subtract 

_  ?_  to  find  the  other  addend.  , 

add 

b.  If  we  know  the  addends  of  a  number,  we  _?_  to 
find  the  sum. 

6.  Which  word  is  missing,  greater  or  less? 

greats? 

a.  A  subtraction  answer  is  never  ?_  than  the  sum. 

less 

b.  A  sum  is  never  ?  than  any  of  its  addends. 


A 

B 

1,083 

4,758 

+  3,675 

-3,675 

4,758 

1,083  - 

C 

D 

4,756 

1,084 

-3,672 

+  3,672 

1,084 

4,756 

1 
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Pupil’s  Objective 

To  extend  knowledge  and  understanding  about 
the  inverse  relationship  between  addition  and 
subtraction. 


Background 

Addition  is  defined  as  that  operation  on  two 
numbers  called  addends  which  yields  a  third  num¬ 
ber  called  a  sum.  Subtraction  of  a  number  is 
considered  the  inverse  of  addition  of  that  number 
because  subtraction  is  the  operation  that  will  yield 
the  unknown  addend  to  which  the  known  addend 
was  added.  A  reflection  of  this  increase  relationship 
is  the  fact  that  you  add  when  you  know  both 
addends  and  you  subtract  when  you  know  the 
sum  and  one  addend. 

The  inverse  relationship  between  addition  and 
subtraction  has  been  stressed  throughout  Mathe¬ 
matics  We  Need.  At  the  time  of  learning  the  addi¬ 
tion  and  subtraction  facts,  a  total  set  and  its  parts 
was  the  basis  for  forming  two  important  generaliza¬ 
tions:  (1)  when  the  numbers  for  two  parts  of  a  set  are 
known,  the  number  for  the  total  set  can  be  found  by  add¬ 
ing;  and  (2)  when  the'  numbers  for  the  total  set  and  one 
of  its  parts  are  known,  the  number  for  the  other  part  can 
be  found  by  subtracting. 

Knowing  that  subtracting  a  number  is  the  inverse 
of  adding  it,  and  vice  versa,  allows  one  to  check 
easily  the  results  of  either  addition  or  subtraction 
examples.  In  addition,  for  instance,  numbers  are 
added  to  find  the  sum.  If  the  sum  is  correct,  one 
of  the  known  addends  can  be  subtracted  from  this 
sum  and  the  other  addend  will  be  the  result. 

If  two  operations  are  the  inverse  of  each  other, 
it  is  said  that  one  will  undo  what  the  other  has  done. 
In  the  example  5  +  7  =  12,  7  is  added  to  5 

to  yield  12.  If  7  is  then  subtracted  from  12  the 
result  is  5,  which  brings  us  back  to  where  we  started. 
In  this  instance,  subtraction  of  7  was  used  to  undo 
addition  of  7.  The  number  line  is  a  very  useful 
device  for  illustrating  this  relationship.  The 
example  (47  +  8)  —  8  is  illustrated  in  the  next 
column  to  show  that  we  begin  and  end  at  the 


same  point  on  the  number  line  as  a  result  of  first 
adding  8  and  then  subtracting  8. 


42  43  44  45  46  47  48  49  50  51  52  53  54  55  56 

1 _ . _ J 


Teacher’s  Preparation 

Have  your  number-line  model*  ready  for  use 
in  illustrating  ideas  which  are  developed  in  the 
oral  discussion.  Or,  you  may  wish  to  duplicate 
a  page  of  number-line  pictures  to  distribute  to 
all  pupils  for  use  in  connection  with  the  oral  book 
lesson. 

Using  the  Text  Page 

•  The  questions  on  this  page  should  afford  you 
the  opportunity  to  determine  the  degree  of  under¬ 
standing  possessed  by  your  pupils  about  addition 
and  subtraction.  Involve  as  many  different  pupils 
as  possible  in  the  discussion.  Elicit  responses  from  a 
great  number  of  children  for  each  question,  as  long 
as  there  is  no  repetition  in  response. 

•  You  will  find  it  helpful  to  illustrate  on  a  num¬ 
ber-line  picture  the  ideas  about  undoing  in  Ex.  1-3. 
It  would  be  simpler  to  illustrate  in  each  instance 
with  lesser  numbers  than  those  shown  in  the  boxes. 
If  you  have  provided  each  child  with  a  sheet  of 
number-line  pictures,  ask  all  pupils  to  illustrate 
each  example  you  choose  to  illustrate  on  your 
number-line  model. 

Reminder 

Continue  to  maintain  and  extend  the  following 
ideas: 

•  The  reading  and  writing  of  numerals  for 
numbers  standing  for  money 

•  The  renaming  in  expanded  form  of  numbers 
shown  by  4-place  numerals 

•  The  various  units  of  measurement  that  have 
been  discussed 

*See  6,  page  xix. 
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Pupil’s  Objective 

To  have  practice  in  estimating  the  answers  for 
addition  and  subtraction  examples  by  rounding  to 
the  nearest  ten. 

Background 

Reasonableness  is  an  important  ingredient  in 
mathematical  thinking.  Children  should  be  able 
to  use  the  understandings,  the  principles,  and  the 
generalizations  they  have  been  building  as  a  basis 
for  accepting  or  rejecting  an  answer  to  a  mathe¬ 
matical  sentence  or  problem.  They  should  begin 
to  ask  questions  like,  “Does  the  answer  make 
sense?”  If  the  child  has  no  basis  for  saying,  “Yes” 
or  “No”  to  the  question,  then  he  lacks  in  under¬ 
standing. 

A  system  for  estimating  rarely  gives  an  exact 
result,  but  in  many  life  situations  inexact  results 
satisfy  our  needs — they  are  close  enough.  (Of 
course,  we  must  know  when  estimates  are  good 
enough  and  when  we  must  have  accurate  results.) 

Rounding  numbers  to  the  nearest  ten  was  intro¬ 
duced  in  the  third  grade  for  estimating  the  result 
of  adding  or  subtracting  with  2-place  numerals. 
In  this  program,  when  rounding  to  the  nearest  ten, 
any  number  named  by  a  numeral  with  5  in  one’s 
place  is  rounded  to  the  next  greater  ten. 

Teacher’s  Preparation 

You  will  want  to  have  your  number-line  model 
mounted  on  the  chalkboard  for  use  in  this  lesson. 
Or,  you  may  prefer  to  draw  a  number-line  picture 
on  the  board. 

Pre-Book  Lesson 

•  Ask  a  child  to  identify  the  point  for  27  on  the 
number-line  model.  Have  children  tell  whether 
this  point  is  nearer  the  point  shown  for  2  tens  or 


the  point  for  3  tens.  Continue  the  activity  of  a 
child  identifying  any  point  he  wishes  and  then 
another  child  telling  the  nearest  ten.  Be  sure  to 
include  numbers  named  by  numerals  with  5  in 
one’s  place. 

•  Write  on  the  board  the  example  44  +  58  =  ? 
Ask  pupils  to  round  each  number  to  the  nearest 
ten.  Then,  have  pupils  add  the  tens  to  arrive  at  an 
estimate  of  the  sum  of  44  -f-  58. 

Make  certain  that  you  emphasize  that  estimating 
the  answer  involves  using  the  nearest  ten.  Some 
children  will  want  to  follow  the  estimating  process 
by  the  addition  of  the  actual  numbers  so  as  to 
obtain  the  actual  answer.  As  a  result  of  forming 
estimates  and  then  finding  the  actual  answers, 
guide  pupils  to  state  in  their  own  words  that  the 
estimate  very  often  will  not  be  the  actual  answer. 

•  Write  a  subtraction  example  and  discuss  the 
procedures  of  estimating.  The  actual  answer  may 
also  be  found  and  related  to  the  estimated  one. 
Refer  to  the  number-line  model  as  often  as  neces¬ 
sary  to  help  clarify  any  questions. 

Using  the  Text  Page 

•  Use  the  number-line  picture  shown  on  the 
chalkboard,  as  well  as  the  one  in  the  pupil’s  book  in 
connection  with  the  oral  work. 

•  Slower  learners  may  do  Ex.  5-13  as  a  written 
assignment,  as  shown  below  for  Ex.  5. 

63 — *-  60 
-  19 — *-  20 
40 

Individualizing  Instruction 

•  More  capable  children  may  try  to  extend  round¬ 
ing  to  the  nearest  ten  to  rounding  to  the  nearest 
hundred  for  work  with  addition  and  subtraction 
with  3-place  numerals. 

•  All  pupils  may  illustrate  on  a  number-line 
picture  the  examples  at  the  bottom  of  the  page. 
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*  Th's  page  reviews  ideas  developed  in  MATHEMATICS  WE  NEED  3. 

Rounding  Numbers  for  Use  in  Estimating 

A.  and  $./  using  a  number -Un e  picture  [O] 

1*  24  +  38  =  n.  To  help  estimate  the  answer  for 
24  38?  you  can  round  each  of  the  addends  to  the 

nearest  ten.  On  the  number-line  picture,  is  the  point  for 
24  nearer  to  the  point  for  2  tens  or  the  point  for  3  tens?A 
Is  the  point  for4  38  nearer  to  the  point  for  3  tens  or  the 
point  for  42tens^  We  can  say  that  24  rounded  to  the  near¬ 
est  ten  is  _?_  tens,  or  20;  38  rounded  to  the  nearest  ten 

•  4  .40 

is  _  ?_  tens,  or  _  ?_ . 

20+40=60 

2.  Using  the  nearest  ten,  estimate  the  answer  for  Ex.  l.A 

3.  Use  the  number-line  picture  to  help  you  estimate 
the  answer  for  63  -  45.  63  is  nearer  to  _?6  tens,  or 
-?-•  Is  45  nearer  to  4  tens  or  to  5  tens  ?A  Is  it  halfway 
between?  Y  es 

When  a  number  is  halfway  between  the  two 
tens  to  which  it  could  be  rounded,  we  round  to 
the  greater  of  the  two  tens. 

4.  Use  the  plan  of  rounding  to  estimate  the  answer  for 
Ex.  3.60-50=10 


For  each  of  Ex.  5-13,  use  the  number-line  picture  to 
help  you  round  to  the  nearest  ten.  Then  estimate  the 
answer. 


5. 

63  - 

19  60-20  =  40 

8. 

88  - 

22  90-20=70  11. 

45  +  34  50+30=80 

6. 

74  - 

33  70-30  =  40 

9. 

86  - 

17  90  -  20  =  70  1  2. 

72  —  54  70-50=20 

7.  24  +  57  20+60=80  10.  35  +  54  40+50=90 13.  48  +  22  50+20=70 


Making  Addition  and  Subtraction  Problems 

Asking  A.  or  S.  questions  [W] 

Where  you  see  A.,  write  a  question  for  an  addition  prob¬ 
lem.  Where  you  see  S.,  write  a  subtraction  question,  v 

Questions  will  vary. 

1.  Mrs.  Carey  wants  to  put  40  fruit  pies  in  the  freezer 
for  winter.  She  still  has  17  pies  to  make.  S. 

2.  Mrs.  Carey  brought  apples  to  the  kitchen.  Fay,  her 
daughter,  counted  them.  There  were  127  apples,  35  of 
them  red  and  the  others  yellow.  S. 

3.  Eighteen  of  the  127  apples  have  not  been  used.  S. 

4.  Fay  cut  apples  into  pieces.  From  large  apples  she 
got  126  pieces;  from  smaller  ones,  85  pieces.  A. 

5.  Mrs.  Carey  has  canned  69  jars  of  fruit  and  136  jars 
of  vegetables.  A. 

6.  On  one  shelf  in  the  storeroom  are  90  jars  of  jam. 
On  another  shelf  are  47  jars  of  jelly.  S. 

[o] 

Your  teacher  may  want  you  to  read  your  problems  to 
the  class. 


♦  Extra  Problems.  Work  Set  35. 


28 


Making  problems  provides  experiences  in  interpreting  number  relationships. 
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Pupil’s  Objective 

To  learn  to  write  questions  from  given  informa¬ 
tion  to  make  addition  and  subtraction  problems 
as  directed. 

Background 

The  application  of  mathematical  skills  in  as 
many  different  ways  as  possible  is  an  essential 
part  of  the  developmental  program.  Solving 
l  problems  is  one  important  application  of  mathe- 
:  matical  skills.  As  one  is  confronted  with  mathe- 
|  matical  information  and  sees  the  potential  use  of 
one  particular  skill  or  another,  his  problem-solving 
talents  come  into  play.  The  purpose  of  this  lesson 
is  to  provide  pupils  with  bits  of  information  and 
then  have  them  prepare  appropriate  addition  and 
subtraction  problems  on  the  basis  of  the  informa¬ 
tion  given. 

The  great  majority  of  children  have  been  con¬ 
ditioned  to  believe  that  arithmetic  involves  finding 
an  answer  which  can  be  expressed  by  one  number. 
In  this  particular  exercise,  the  answer  is  a  question 
written  out  in  full.  Stress  the  idea  that  for  one  bit 
of  information  there  are  many  ways  to  ask  a 
question. 

Pre-Book  Lesson 

•  Write  on  the  board  some  motivating,  pertinent 
information  peculiar  to  your  local  community. 
Ask  a  child  to  use  this  information  to  make  an 
addition  problem.  Obviously,  there  is  no  one 
“right”  response.  You  can  enhance  problem¬ 
solving  skills  by  having  pupils  state  addition 
problems  in  as  many  ways  as  possible.  Your  pupils 
should  begin  to  realize  that  careful  reading  (or 
listening)  is  important  in  order  to  determine  what 
operation  must  be  used  to  solve  a  problem. 


•  Have  the  pupils  tell  why  their  particular 
question  makes  an  addition  problem. 

•  Give  other  information  and  ask  for  questions 
for  subtraction  problems  and  explanations  as  to 
why  the  questions  make  subtraction  problems. 

Using  the  Text  Page 

•  Ask  a  child  to  read  the  directions  for  the  written 
work.  Make  certain  that  all  pupils  understand 
what  is  expected  and  that  they  are  not  to  solve  the 
problems  at  this  time. 

•  If  you  have  pupils  with  writing  and  spelling 
deficiencies,  you  may  wish  to  have  another  pupil 
work  with  them.  The  slower  learner  may  “tell”  his 
question  for  the  information  and  the  other  child 
will  write  it  for  him.  Then,  the  child  himself 
should  write  each  of  his  questions. 

•  Following  the  completion  of  the  written  work, 
you  could  have  an  oral  lesson  in  which  pupils 
read  their  problems  to  the  class.  Elicit  as  great  a 
variety  of  questions  as  possible  for  each  exercise. 

Individualizing  Instruction 

•  Each  pupil  may  exchange  his  set  of  questions 
with  another  child.  Ask  the  children  to  read  each 
problem  carefully  to  see  if  they  agree  that  the 
other  pupil’s  question  is  a  good  one. 

•  You  may  wish  to  save  these  questions  for  future 
use  in  problem-solving.  Tomorrow  or  the  next  day 
you  could  ask  the  children  to  solve  their  own 
problems.  On  another  occasion  you  could  have  the 
children  write  an  ^-sentence  for  each  of  their 
problems. 

•  All  pupils  may  write  five  4-place  numerals  and 
rename  in  two  ways  the  numbers  for  which  they 
stand. 

•  Else  Extra  Problems  Set  35  as  deemed  appro¬ 
priate. 
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Pupil’s  Objective 

To  have  practice  in  all  types  of  addition  and  sub¬ 
traction  that  have  been  studied. 

Background 

Creativity  in  mathematics  is  often  the  result  of 
inductive  reasoning.  It  involves  making  observa¬ 
tions,  looking  for  relationships,  and  making  intelli¬ 
gent  guesses.  The  enrichment  activity  at  the 
bottom  of  page  29  provides  an  opportunity  for  the 
learner  to  apply  his  creative  talents  to  a  mathe¬ 
matical  situation.  This  work  requires  an  explora¬ 
tion  of  sets  of  numbers  in  an  effort  to  find  the 
patterns  involved  and  in  turn  to  complete  the 
indicated  sequences. 

Using  the  Text  Page 

•  Very  soon,  your  pupils  will  be  taking  the  end- 
of-chapter  tests  which  will  include  addition  and 
subtraction  examples  similar  to  those  at  the  top 
of  the  page.  Encourage  pupils  to  do  their  best  on 
this  written  work  in  preparation  for  the  chapter 
tests. 

•  More  capable  children  may  go  on  to  the  enrich¬ 
ment  material  following  their  practice  work. 


Individualizing  Instruction 

•  All  pupils  may  be  given  the  opportunity  to 
work  with  number  sequences  involving  lesser  num¬ 
bers  (For  example:  5,  10,  15,  20,  25).  Prepare 
your  pupils  for  these  sequences  by  emphasizing 
the  way  in  which  discoveries  are  usually  made. 
Tell  them  how  people  who  make  discoveries  usually 
study  something  very  carefully  looking  for  some¬ 
thing  special.  In  mathematics,  that  something 
special  is  often  a  pattern  of  some  kind.  There 
are  some  patterns  that  mathematicians  have  sought 
for  over  2,600  years.  (For  example,  no  pattern  for 
prime  numbers  has  yet  been  confirmed.) 

•  More  capable  children  may  wish  to  create 
sequences  of  their  own  in  which  a  pattern  is  con¬ 
sistent. 

Reminders 

Continue  to  maintain  and  extend  the  following: 

•  The  reading  and  writing  of  4-place  numerals 

•  The  nature  of  our  numeration  system,  as  wel 
as  others,  in  regard  to 

a.  place  value 

b.  base  of  the  system  (such  as  base  10) 

c.  unique  symbols 

d.  role  of  zero 
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Addition  and  Subtraction  Practice 


Copy  in  columns,  and  add 

or  subtract. 

1. 

24  +  189  213 

6. 

87<£  - 

-  25 £  62* 

11. 

$57.60  - 

$53.24 

$4.36 

2. 

500  +  130630 

i . 

67^  +  20 0  87* 

12. 

$99.66  - 

$22.79 

$76.87 

3. 

118  -  2989 

8. 

713  - 

-  446  267 

13. 

$9  95 

$3.46  +  $6.49 

4. 

435  -f  352  787 

9. 

5,851 

-  54  7  5,304 

14. 

$67.21  - 

$41.32 

$25.89 

5. 

277  -  68  209 

10. 

479  +  6,312  6<791 

15. 

$99.10 

$38.34  +  $60.76 

16. 

5  +  87  +  457  549 

19. 

1 8  — f-  9  — {—  45  + 

78  150 

17. 

62  -f-  39  +  16  — f—  2/ 144 

20. 

9  4-8  +  0  +  6 

+  9  32 

18. 

454  +  97  +  579 

1,130 

21. 

7  +  8  +  9  4-6+5 

35 

Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

Copy  and  finish  each  number  sequence.  In  sequence  1, 
you  add  8  each  time  to  find  the  next  number.  In  sequence 
2  you  subtract  6  each  time  to  find  the  next  number. 


31  39  47  55 

67  59  51  43 

1. 

7,  15,  23,  _?.,  .?_,  -?-,  -?- 

5. 

91, 

83,  75,.?.,.?.,.?.,.? 

35  29  23  17 

37  32  27  22 

2. 

47  41  ^  >  ?  > 

3  ^'3  ^ 1  5  -  •  -  3  ~  •  ~  3  -  -  -  3  -  •  - 

6. 

52, 

VJ» 

to 

O 

1 

1 

o 

1 

•v> 

0 

1 

1 

O' 

1 

■v> 

41  50  59  68 

33  39  45  51 

3. 

14,  23,  32,  .?. 

7. 

15, 

21  27  >  >  "> 

51  44  37  30 

58  49  40  31 

4. 

72,  65,  58,  .?_,  .?.,  -?- 

8. 

85, 

76,  67, 

Show  in  braces  the  set  of 
9.  even  numbers  between  1  and  15.  12,4,6,8,10,12,14! 

10.  odd  numbers  between  10  and  20.  111,13,15,17,19! 

11.  counting  numbers  between  99  and  110.  !  100, 101, 102,103, 104,105,106,107,108^ 
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Do  You  Make  Mistakes? 


Diagnostic  Test  1 

Write  answers  on  folded  paper.  Work  carefully. 

★  ★ 


a 

b 

C 

d 

Study 

Practice: 

1. 

307 

408 

86 

$3.45 

Pages 

Use  Sets 

+  296 

+  287 

+  703 

+  1.76 

7, 

320-324, 

52,  54, 
55 

603 

695 

789 

$5.21 

329 

2. 

648 

706 

892 

S9.00 

7, 

53,  57, 

-307 

-409 

-779 

-1.75 

325-329 

58 

341 

297 

113 

$7.25 

3. 

4,525 

5,497 

6,284 

$5.97 

+  460 

+  1,479 

+  2,008 

+  43.65 

24 

59 

4,985 

6,976 

8,292 

$49.62 

4. 

9,770 

8,456 

6,905 

$76.00 

-  4,768 

-5,350 

-899 

-45.62 

24 

60,  62 

5,002 

3,106 

6,006 

$30.38 

5. 

9 

98 

346 

S4.03 

76 

79 

478 

40.75 

18 

56,  59, 

398 

61 

5 

3.48 

61 

483 

95 

38 

20.49 

333 

867 

$68.75 

If  you  made  mistakes  in  row  1,  study  pages  9,  320-324, 
and  329.  Then  work  examples  from  Sets  52,  54,  and  55 

In  the  same  way,  the  numbers  shown  in  the  other  rows 

tell  you  what  to  do  if  you  made  mistakes  in  those  rows. 

30 

*  Both  study  pages  and  practice  sets  are  referred  to  because  a  sound  remedial 
program  involves  thorough  restudy  of  previously  developed  ideas. 
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Pupil’s  Objective 

To  diagnose  difficulties  with  facts  and  skills 
reviewed  and  taught  in  this  chapter,  finding  help 
and  practice  materials  where  listed. 

Background 

Beginning  on  page  30  and  extending  through 
page  33  is  a  testing  program  for  Chapter  1.  The 
results  of  all  these  tests  will  help  you,  the  teacher, 
to  determine  now  at  the  beginning  of  the  year 
each  child’s  mathematical  ability  in  addition  and 
subtraction.  Furthermore,  an  effort  should  be 
made  to  observe  what  desirable  arithmetic  atti¬ 
tudes,  appreciations,  and  values  the  child  has 
come  to  possess. 

You  will  note  that  all  the  diagnostic  tests 
throughout  this  text  are  organized  in  the  same 
way.  Each  row  of  the  diagnostic  test  measures  a 
particular  skill.  If  a  child  misses  one  example  in  a 
row  there  is  reason  to  believe  that  this  one  error 
was  due  to  carelessness  or  some  temporary  lapse. 
If  two  examples  are  missed,  you  may  assume  that 
the  child  is  in  need  of  some  additional  help.  When 
three  or  more  examples  are  missed,  the  child  is  in 
need  of  review  of  developmental  work  in  this 
particular  skill.  At  the  end  of  each  row  are  sug¬ 
gested  study  pages  and  practice  sets  for  his  use. 


Pre-Book  Lesson 

Set  the  stage  for  the  evaluation  program  by 
discussing  with  the  children  what  they  learned 
and  what  they  think  they  should  remember  from 
studying  Chapter  1.  Make  a  note  of  what  they 
emphasize  and  omit  in  order  to  help  evaluate  your 
teaching  program.  Try  to  promote  a  healthy 
attitude  toward  tests. 

Using  the  Text  Page 

Make  certain  that  pupils  have  paper  and  know 
how  to  fold  it  for  writing  answers  only.  (See 
Teacher’s  Page  9.) 

Individualizing  Instruction 

•  Some  children  may  need  more  work  in  building 
understanding  of  4-place  numerals.  They  may 
draw  abacus  pictures  to  illustrate  the  numbers 
being  represented  by  these  numerals.  Be  sure  they 
show  a  label  for  the  value  of  each  position  on  the 
abacus. 

•  For  more  capable  children  or  for  all  pupils ,  use 
selected  activities  that  follow  the  heading  Sugges¬ 
tions  for  Materials  to  Accompany  End-of-Chapter  1 
Tests,  on  Teacher’s  Page  32. 
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Pupil’s  Objective 

To  work  the  chapter  test  on  problem-solving. 

Background 

In  grades  2-3  and  in  this  chapter,  your  pupils 
were  introduced  to  the  addends-sum  relationship. 
This  relationship  has  been  used  to  help  explain 
the  use  of  addition  or  subtraction  in  solving  a 
mathematical  problem.  Sometimes  only  the  two 
addends  are  known  and  addition  is  used  to  find 
the  sum.  However,  if  only  one  addend  and  the  sum 
are  known,  then  subtraction  is  used  to  find  the 
unknown  addend. 

Several  different  social  situations  have  been 
discussed  for  which  subtraction  is  the  indicated 
operation.  Sometimes  a  set  must  be  removed  from 
a  known  set.  On  other  occasions  two  sets  must  be 
compared.  And,  there  are  times  when  the  amount 
removed  must  be  determined.  The  uses  for  sub¬ 
traction  are  somewhat  more  complex  than  is  the 
use  for  addition  because  of  the  many  different  life 
situations  for  which  subtraction  is  employed. 

Pre-Book  Lesson 

You  may  wish  to  review  with  pupils  the  ad- 
dends-sum  relationship  which  has  been  dealt  with 
earlier.  Also,  it  would  be  well  to  have  pupils  de¬ 
scribe  the  different  life  situations  for  which  sub¬ 
traction  may  be  used  in  order  to  solve  a  problem. 


Using  the  Text  Page 

•  Point  out  that  pupils  first  are  to  write  an 
n-example  for  each  problem.  Then,  they  will  go 
back  and  write  the  work  for  each  problem.  Reminc 
them  also  about  rewriting  the  answer  with  its 
correct  label. 

•  After  administering  this  test  it  would  be  de¬ 
sirable  to  discuss  it  with  the  class  item  by  item 
Ask  appropriate  questions  to  check  understandings 
and  use  illustrations  and  demonstrations  to  clarify 
meanings. 

•  For  determining  per-cent  scores,  see  the 
Table  of  Per  Cents  for  Chapter  1  Scores  below. 

•  You  may  wish  to  keep  Problem-Solving  anc 
Computation  Test  scores  for  each  child  on  a  3"  X 
5"  test-record  card  similar  to  the  one  shown  below. 


Name  Grade  Date 

Chapter 

Per  Cent  Right 
Problem-Solving  Test 

Per  Cent  Right 
Computation  Test 

1 

2 

3 

4 

5 

6 

Table  of  Per  Cents  for  Chapter  1  Scores 


Problem  Test 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

13 

1 

5 

8 

42 

14 

74 

2 

25 

2 

11 

9 

47 

15 

79 

3 

38 

3 

16 

10 

53 

16 

84 

4 

50 

4 

21 

11 

58 

17 

89 

5 

63 

5 

26 

12 

63 

18 

95 

6 

75 

6 

32 

13 

68 

19 

100 

7 

88 

7 

37 

8 

100 
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*  See  the  table  on  Teacher’s  Page  31  for  converting  scores  to  per  cents. 


Can  You  Solve  Problems? 

Problem  Tett  1 

Write  an  ^-example  for  each  of  problems  1  through  8. 


1.  At  a  sale  at  the  Camera  Shop,  Jack  could  buy  a 

$9.00  camera  for  $7.39.  How  much  less  was  the  sale 
price  than  the  usual  price?  $9.oo-$7.39=$n  $9.00 

$177 

2.  Jack  had  $6.35  of  his  own.  How  much  more  would 

he  need  in  order  to  have  $7.39?  $n=*7-39-$6-35  f7-39 


$1.04 


3.  With  his  old  camera.  Jack  took  15  pictures  of  his  15 

mother,  9  of  his  father,  16  of  his  sister,  and  12  of  other  16 

12 

family  members.  How  many  family  pictures  did  he  52 


take?  n=  15+9+ 16+ 12 


52  pictures 


4.  Jack  has  146  pictures  in  his  book.  When  he  pastes 
in  78  new  ones,  how  many  pictures  will  there  be?n=i46+78 

5.  With  his  new  camera,  Jack  took  72  pictures  on  a 

trip  to  Washington.  If  15  of  them  cannot  be  developed, 
how  many  pictures  will  he  have?  0=72-15  -15 

57  57  pict  ures 


6.  Jack’s  father  took  108  pictures  on  this  trip  when 
Jack  took  72.  How  many  pictures  did  they  both  take? 

1 08 

7.  Jack’s  father  thought  he  had  taken  180  pictures.  +72 

How  many  fewer  than  this  number  is  108,  the  number  of  180  pictures 

1  80 

pictures  he  did  take?  n=i8o-io8  -ios 

72  72  pictures 

8.  To  have  his  pictures  and  Jack’s  printed  at  the 
Camera  Shop,  Jack’s  father,  paid  $12.50.  How  much 
more  is  this  than  $7.39,  the  cost  of  the  camera?  $n=$i2.5o-$7.39 


$12.50 

-7.39 

$  5.11 


Now  write  your  work  for  each  of  problems  1  through  8. 
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Do  You  Understand? 

Test  of  Information  and  Meaning  I 

For  each  of  Ex.  1  to  9,  write  only  “Yes”  or  “No.” 

1.  0  belongs  to  the  set  of  counting  numbers,  no 

2.  {  }  shows  the  empty  set.  Yes 

3.  In  5,703  the  5  in  its  place  shows  5  thousands.  Yes 

4.  If  you  know  the  numbers  for  the  total  set  and  one 
of  its  two  parts,  or  subsets,  you  can  subtract  to  find  the 
number  for  the  other  part,  or  subset.  Yes 

5.  When  0  is  one  of  two  addends,  the  sum  is  0.  No 

6.  In  an  addition  example,  if  you  change  the  order 
of  addends,  you  do  not  change  the  sum.  Yes 

7.  If  n  +  8  =  17,  the  number  for  n  must  be  9.  Yes 

8.  To  check  sums,  subtract  the  known  addend  from 
the  unknown  addend,  no 

9.  If  n  -  n  =  0,  the  number  for  n  must  be  0.  no 

For  Ex.  10-37,  do  not  use  “Yes”  and  “No”  answers. 

Copy  the  numerals  below.  Cross  out  each  3  that  is  in 
thousand’s  place,  and  ring  each  8  in  ten’s  place. 

10.  7,368  11.  /,867  12.  6,7§3  13.  8,763  14.  ^,6§7 

15.  Suppose  that  AAD  □□  □  X  X  X  !i  means  2,432. 

a.  Write  our  numeral  for  a  □  □ ;  for  a  a  □  1 1  1 1. 2,104 

b.  Use  these  symbols  to  show  the  number  1,058. 

Axxxxx  ||  ||  ||  || 

Show  your  estimate  of  the  answer  for  each  example. 50 

16.  64-33  30  17.  24+37  60  18.  85-4840  19.  87-35 

80 

20.  79-48  30  21.  63  +  29  90  22.  46+4490  23.  35  +  42 
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Pupil’s  Objectives 

(a)  To  measure  knowledge  of  certain  concepts 
and  generalizations  developed  thus  far;  and  (b) 
to  measure  computational  ability  on  skills  in 
addition  and  subtraction  taught  or  retaught. 

Background 

The  Test  of  Information  and  Meaning  is  a  very 
important  part  of  a  complete  testing  program  of 
mathematics.  Many  pupils  in  the  past  have  learned 
to  give  quick,  accurate  responses  to  examples  in¬ 
volving  the  four  operations.  However,  these  same 
children  had  absolutely  no  understanding  of  the 
principles  and  generalizations  governing  the  opera¬ 
tions.  Full  mastery  in  mathematics  is  dependent 
upon  such  understanding. 


Using  the  Text  Pages 

•  Discuss  the  Test  of  Information  and  Meaning 
very  carefully  to  make  sure  that  all  children  under¬ 
stand  the  directions. 

•  Do  not  place  a  great  deal  of  emphasis  on  time 
as  children  work  Computation  Test  1 .  Some 
pupils  will  have  considerably  more  trouble  than 
others  in  copying  the  examples  in  columns.  You 
may  wish  to  duplicate  the  test  in  column  form. 

Individualizing  Instruction 

•  After  pupils  have  written  their  work  for  the 
Test  of  Information  and  Meaning,  it  would  be  a 
good  idea  to  discuss  the  various  items  with  them. 

•  The  per  cents  for  Computation  Test  1  may  be 
obtained  from  the  Table  of  Per  Cents  on  Teacher’s 
Page  31. 


Suggestions  for  Material  to  Accompany  End-of-Chapter  1  Tests 


While  administering  the  tests  on  pages  30-33,  in 
all  probability  you  will  find  that  some  pupils  need 
additional  help  before  proceeding  to  the  work  of 
the  next  chapter.  Meanwhile,  you  may  find  one 
or  more  of  the  following  suggestions  valuable  for 
use  with  those  children  who  are  ready  to  proceed 
with  the  work  ahead. 

There  will  be  many  occasions  throughout  the 
developmental  work  in  this  program  when  you  will 
find  some  of  the  suggestions  below  of  value  to 
all  pupils  in  your  class. 

Alternate  Uses  of  Pages — Chapter  1 

Page  10.  Children  may  work  with  partners. 
One  child  will  say  the  sums  to  the  examples  in  any 
row  while  the  other  checks  his  work.  Interest  may 
be  enhanced  by  timing  the  pupil  saying  the  sums. 

Page  11.  Work  with  a  partner  and  say  the  un¬ 
known  addend.  Again,  timing  the  pupils  may 
enhance  interest. 

Page  12.  Have  children  illustrate  on  a  number¬ 
line  picture  each  of  Ex.  20-23. 


Page  25.  In  the  exercises  at  the  bottom  of  the 
page,  all  but  one  sentence  would  not  be  true  if  = 
is  used.  Have  children  change  one  number  in  each 
of  the  sentences  so  that  using  =  will  make  it  a 
true  sentence. 

Page  317.  Pupils  may  rewrite  the  examples  in 
Set  2  at  the  bottom  of  the  page  so  that  each  example 
showing  addition  becomes  one  which  shows  sub¬ 
traction  and  each  example  showing  subtraction 
becomes  one  which  shows  addition.  The  numerals 
in  each  example  should  remain  the  same,  however. 

Supplementary  Activities 

•  Many  children  will  be  able  to  read  and  under¬ 
stand  numerals  with  more  than  4  digits.  Use  >  or 
<  to  show  the  proper  relationship  between  each 
two  numbers  shown. 

5,678  _ 5,768 

41,009  _ 40,109 

80,420  _ 80,204 

55,700  _  55,699 

603,942  _ 630,942 
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•  Draw  the  following  cross-numeral  puzzle  on 
the  chalkboard.  (Perhaps  you  will  wish  to  dupli¬ 
cate  it  on  paper.)  Have  children  copy  the  puzzle 
and  complete  it  (writing  the  appropriate  numerals 
in  the  blanks). 


Across  Down 


1.  (13  -  5)  +  7 
3.  700  +  40  +  3 
6.  9  hundreds  +  43  ones 
9.  5  tens  +15  ones 
11.  843  -  501 

14.  two  4’s 

15.  2  tens  +  7  tens 

17.  10-4-2 

18.  16  -  (9  +  7) 

19.  four  2’s  +  1 

20.  10  tens  +  5 
23.  (10 +  10) +  2 
25.  5+10 


1 .  2  tens  —  1 

2.  5  thousands  +  4  hun 
dreds  +  3  tens 

3.  (2  X  3)  +  1 

4.  23  +  23 

5.  3,000  +  500  +  80  +  0 
8.  3  tens  +(2x2) 

13.  25  tens 
15.  10  tens  —  1 
20.  1  dozen 

22.  6  tens  —  9 

23.  (7  +  6)-  11 

26.  3  tens  —  (15  +  10) 


Coordinate  Geometry 

•  In  grade  3,  your  pupils  were  introduced  to  the 
idea  of  using  numbers  to  indicate  locations.  You 
may  wish  to  check  the  suggested  Coordinate 
Geometry  activities  at  the  end  of  each  of  Chapters 
6-8  in  Teaching  Mathematics  We  Need  3. 

•  The  following  activity  is  to  review  the  main 
ideas  that  were  presented  previously.  First,  pupils 
are  to  draw  two  number-line  pictures,  one  hori¬ 
zontal  and  one  vertical,  which  intersect  at  0. 
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The  idea  is  to  use  these  number-line  models  to 
describe  the  locations  of  various  positions  on  a  flat 
surface.  In  addition  to  the  two  number  lines 
pictured,  pupils  need  to  picture  coordinates  to  help 
them  determine  locations.  In  the  drawing  below, 
the  location  of  G  is  over  5  and  up  3. 


It  is  customary  always  to  indicate  the  hori¬ 
zontal  location  first  (for  example,  over  5).  Even¬ 
tually,  children  may  describe  the  location  of  G  by 
merely  naming  the  ordered  pair  (5,  3). 

•  Duplicate  a  drawing  similar  to  the  one  above. 
(You  may  have  graph  paper  which  can  be  used.) 

Have  pupils  write  or  draw  as  directed: 

a.  Make  M  over  4  and  up  7 

b.  Make  $  over  7  and  up  7 

c.  Make  A  over  6  and  up  5 

d.  Make  □  over  2  and  up  6 

e.  Make  £  over  4  and  up  4. 

•  Discuss  with  pupils  the  interpretation  of  (4,  7) 
(It  always  means  over  4  and  up  7.) 

a.  Make  R  at  the  location  indicated  by  (7,  2) 

b.  Make  O  at  the  location  indicated  by  (5,  5) 

c.  Make  C  at  the  location  indicated  by  (3,  8) 

You  may  give  as  many  directions  as  you  wish. 


24.  4,863  -  2,457  =  n  4,863  =  4,000+800+60+3 

Show  another  name  for  2,457  and  find  the  answer. 

2,457  =  2,000  +  400  +  50  +  7;  2,406 

Write  the  work  to  find  the  number  for  n  in  Ex.  25-30. 

83-29  =  54 

25.  63  +  n  =  8888-63=25  26.  n  -  65  =  4848+65=n3 27.  n  =  ^-  29 
28.  93  -  w  =  3993-39=54  29.  28  +  59  =  7728+59=37  30.  n  +  56  =  92 

For  each  of  Ex.  31-33,  show  the  least  number  possible 
when  using  each  digit  once. 

31.  5,  9,  2,  8  2,589  32.  6,  4,  7,  1  1,447  33.  2,  8,  4,  6  2,468 


Copy  Ex.  34  and  35,  writing  >  or  <  or  =  for  .  ?_ 

103  <  272  +  259 


259 


34.  (64  +  39) (540  "-“268)  35.  (758  -  499)  _?_  (400 141) 

36.  Copy  and  finish: 

8,065  =  8?-.  thousands  °?  hundreds  6?  tens  5?  ones 


tens 


ones 


806  >5  > 

hundred 
80  _? 


s  tens  5 

6  ?._  .  ?. 


ones 


37 .  As  you  add  9  +  6  +  4,  which  two  addends  would 
you  associate  and  add  first  to  make  the  adding  easier?  6  and  4 


How  Well  Can  You  Compute? 


Computation  Tost  1 


Copy  in  columns, 

and  add  or  subtract. 

$8.29 

1. 

787  -  569  218 

6. 

1,979  -  822  1,157 

11. 

$7.80  +  $0.49 
$10.12 

2. 

815  -  208  607 

7. 

5,685  -  2,524  3,i6i 

12. 

$18.00  -  $7.88 

$41.69 

3. 

510  +  685  M95 

8. 

705  +  69  774 

13. 

$69.04  -  $27.35 

$32.06 

4. 

145  -  80  65 

9. 

4,800  -  657  4,143 

14. 

$13.91  +  $18.15 

$50.90 

5. 

943  -  857  86 

10. 

119  +  2,852  2,971 

15. 

$68.34  -  $17.44 

$19.86 

16. 

9  1  3  1  4  1  4 

+  9  29 

18. 

$4.08  +  $3.80  +  $11.98 

$21.30 

17. 

37  +  468  +  279  784 

19. 

$14.56  +  $3.98  +  $2.76 
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*  See  the  table  on  Teacher’s  Page  31  for  converting  scores  to  per  cents. 


Linear  Measurement 

Using  reference  measurements  [O] 

To  measure  the  length  or  width  or  thickness  of  a 
thing,  we  use  one  of  the  units  of  linear  measurement,  such 
as  an  inch,  a  foot,  a  yard,  or  a  mile.  We  measure  to  find 
the  number  of  units  there  are  in  a  length  or  a  width 
or  a  thickness. 

1.  Look  up  the  word  linear.  What  does  it  mean? 

Of  or  related  to  a  line. 

*  Have  you  found  and  used  your  finger  inch?  your  arm 
foot?  your  body  yard?  If  not,  find  them  now  as  in  the 
picture.  Think  of  them  as  you  answer  Ex.  2-6. 

inches 

2.  When  new,  most  pencils  are  about  7  ?  long. 

yards 

3.  It  takes  Mike  12  seconds  to  run  100  ?  . 

feet 

4.  Our  automobile  is  about  12  ?_  long. 

feet 

5.  Most  classrooms  are  at  least  30  ?_  wide. 

yards 

6.  For  a  girl’s  coat,  you  need  at  least  3  _  ?_  of  cloth. 

34 

*  Note  the  use  of  the  reference  measurements  first  introduced  in  MATHEMATICS 
WE  NEED  3. 


Overview — Chapter  2 


•  Reteaching — multiplication  and  division. 

Pupils  who  used  Mathematics  We  Need  3  have  had 
work  in  multiplication  and  division  involving  the 
facts  having  one  factor  no  greater  than  5.  With  a 
knowledge  of  these  multiplication  facts,  pupils 
multiplied  using  2-  and  3-place  numerals  when  no 
renaming  and  also  renaming  of  the  product  was 
involved.  With  a  knowledge  of  these  division  facts, 
pupils  divided  products  named  by  2-  or  3-place 
numerals  when  there  was  no  remainder  and  when 
no  renaming  of  the  product  was  involved.  The 
answer  arrived  at  could  always  be  expressed  by  a 
1 -place  or  2-place  numeral. 

Those  pupils  who  have  remembered  well  will  be 
able  to  show  good  results  in  working  through  the 
resurvey  sections  and  the  inventory  tests  in  Chapter 
2.  Those  who  do  not  remember  too  well,  as  results 
of  the  tests  will  show,  are  directed  to  Reteaching 
Sets  at  the  end  of  the  book  (pages  330-342). 

•  Extension.  In  Chapter  2,  pages  34-41  give 
pupils  a  broad  foundation  picture  of  our  units  of 
measurement — linear,  liquid,  temperature,  weight, 
time  (shown  by  the  clock  and  the  calendar). 

Work  with  Roman  numerals  is  extended  to 
involve  LX. 

Geometric  ideas  are  crystalized  so  that  pupils 
will  have  definite  concepts  of  a  point,  a  curve, 
a  line  segment,  a  line,  and  a  ray. 

Just  as  for  addition,  pupils  worked  intuitively  in 
Mathematics  We  Need  3  with  the  properties  of  multi¬ 
plication.  Now,  in  Chapter  2  of  Mathematics  We 
Need  4 ,  a  summary  of  those  properties  points  up 
that  work  and,  as  an  enrichment  item,  the  names 
of  the  properties  are  introduced. 

As  readiness  for  more  advanced  division,  be¬ 
ginning  work  with  multiples  of  the  counting  num¬ 
bers  2-5  is  introduced  in  Chapter  2  and  work  with 


dividing  a  number  expressed  by  a  3-place  numeral 
is  extended  to  those  cases  where  the  answer  in¬ 
volves  numbers  of  hundreds,  tens,  and  ones. 

•  Problem-Solving.  The  idea  was  reviewed  in 
Chapter  1  that  problems  requiring  the  use  of  addi¬ 
tion  or  subtraction  make  use  of  the  addends-sum 
relationship.  Here  in  Chapter  2  pupils  are  re¬ 
minded  that  problems  requiring  multiplication  or 
division  for  the  solution  of  the  ^-sentence  make  use 
of  the  factors-product  relationship.  In  Mathe¬ 
matics  We  Need  3,  pupils  learned  from  using  the 
factors-product  relationship  that,  when  we  know 
two  factors,  we  multiply  to  find  the  product;  and, 
when  we  know  the  product  and  one  factor,  we 
divide  to  find  the  unknown  factor.  In  Mathematics 
We  Need  4,  not  only  are  pupils  reminded  of  the 
use  of  the  factors-product  relationship  for  solving 
certain  problems,  but  other  techniques  in  solving 
are  resurveyed  also — using  tabulated  information, 
distinguishing  between  need  for  use  of  addition  or 
multiplication  and  between  need  for  use  of  sub¬ 
traction  or  division,  making  problems  of  different 
types  by  asking  necessary  questions,  using  numbers 
from  other  problems,  labeling  answers  for  division 
problems. 

•  Enrichment.  As  for  the  work  in  Chapter  1 , 
enrichment  sections  are  provided  in  Chapter  2  for 
those  pupils  not  needing  to  spend  time  on  the  re¬ 
teaching  material  for  review  of  the  multiplication 
and  division  taught  in  grade  3.  These  enrichment 
sections  appear  within  the  chapter  or  in  the  reser¬ 
voir  of  Extra  Activities  at  the  end  of  the  book. 

•  Testing.  The  chapter  is  terminated  by  a 
battery  of  chapter  tests — Diagnostic  Test  (with 
references  for  review  work  and  practice  sets), 
Problem  Test,  Test  of  Information  and  Meaning, 
and  Computation  Test. 


Teaching  Pages  34  and  35 

Pupil’s  Objectives  Background 

(a)  To  extend  the  study  of  linear  measurement;  Too  often,  children  learn  that  there  are  12  inches 

and  (b)  to  work  with  if-then  sentences.  in  a  foot  and  3  feet  in  a  yard,  without  having  very 
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much  of  an  idea  about  any  of  the  units  of  measure¬ 
ment.  In  the  Mathematics  We  Need  program  of 
measurement  there  is  an  attempt  to  increase  under¬ 
standing  at  first  on  an  intuitive  level  and  later  on 
through  a  more  formal  approach.  In  the  case  of 
linear  measurement,  certain  reference  units — the 
finger  inch,  the  arm  foot,  and  the  body  yard  are  intro¬ 
duced  in  grade  3.  All  three  of  these  reference 
units  are  pictured  on  text  page  34. 

There  are  many  interesting  stories  written  for 
children  about  the  historical  development  of  units 
of  measurement.  For  example,  the  standard  meas¬ 
ure  that  we  call  a  foot,  for  many  years  was  deter¬ 
mined  by  the  length  of  the  foot  of  the  individual 
doing  the  measuring.  Consequently,  there  was 
considerable  variation  in  its  length.  However, 
centuries  ago,  a  king  of  England  decreed  the  yard 
and  the  foot  to  be  particular  lengths  and  we  have 
had  standard  units  since  that  time. 

It  is  important  to  help  children  build  the  under¬ 
standing  that  measurements  are,  at  best,  only 
approximations.  We  can  never  be  exact  in  a 
measurement  but  we  can  become  more  precise. 

Greater  precision  in  measurement  is  attained  by 
measuring  in  terms  of  smaller  units.  There  are 
occasions  when  the  mile  is  the  most  desirable  unit 
for  describing  a  length.  On  the  other  hand,  the 
yard,  foot,  or  inch  each  serves  its  purpose  and  each 
unit  is  more  precise  than  the  preceding  one.  Of 
course,  we  can  select  an  even  smaller  unit  when  our 
present  world  of  precision  demands  it,  such  as 
one  tenth,  one  hundredth,  or  one  thousandth  of 
an  inch. 

Pre-Book  Lesson 

•  If  your  children  are  unfamiliar  with  the  refer¬ 
ence  units  for  lengths  given  in  the  book,  have  each 
child  (a)  identify  a  part  of  a  finger  that  is  nearest 
an  inch  in  length;  (b)  note  how  far  down  his  arm  a 
foot  ruler  extends  from  the  end  of  his  longest  finger; 
and  (c)  note  how  far  across  his  body  from  the  end 
of  his  outstretched  arm  a  yardstick  extends.  (It 
probably  should  be  discussed  that  these  reference 
units  will  change  as  the  child  grows.)  Provide 
experiences  in  using  these  reference  units  to  esti¬ 
mate  heights,  lengths,  and  widths  approximately. 
Then  rulers  and  yardsticks  may  be  used  for  verifi¬ 
cation  of  the  estimated  measurements. 


•  Write  on  the  board,  “The  teacher’s  desk  is 

about  3 _ high.”  Ask  pupils  to  tell 

which  word  makes  the  most  sense  in  the  space  pro¬ 
vided  (inches,  feet,  yards,  miles).  After  pupils  have 
explained  their  answers,  have  them  try  to  show  on 
the  board  the  height  of  a  desk  expressed  in  each  of 
the  other  measurement  units. 

Using  the  Text  Pages 

•  Permit  children  to  use  yardsticks,  measuring 
tapes,  and  rulers  to  confirm  their  written  work  in 
Ex.  7-15. 

•  Your  pupils  have  worked  with  if-then  state¬ 
ments  previously.  Slower  learners  may  need  some 
help  in  getting  started  with  this  work.  They  will 
recall  that  similar  work  was  given  in  Reteaching 
Set  7  on  text  page  321.  This  assignment  on  text 
page  35  provides  good  maintenance  in  adding  and 
subtracting  with  4-place  numerals. 

Individualizing  Instruction 

•  If  slower  learners  seem  to  have  difficulty  with 
any  phase  of  the  lesson,  have  them  continue  to 
measure  with  reference  units,  and  then  with  actual 
instruments  many  different  items  in  the  classroom. 
The  results  should  be  recorded.  These  children 
may  profit  from  other  reference  units  than  the  ones 
suggested.  If  they  suggest  units  of  their  own,  en¬ 
courage  their  use. 

•  More  capable  children  should  enjoy  studying 
something  of  the  history  of  linear  measurements. 
Reports  may  be  prepared  for  oral  presentation  or 
may  be  written  and  placed  on  the  bulletin  board. 
Good  encyclopedias  for  children  have  interesting 
articles  on  this  subject.  Also,  many  companies 
provide  free  or  inexpensive  materials  (charts, 
diagrams,  stories,  and  so  on)  on  this  topic  of  history 
of  measurements. 

•  More  capable  children  may  prepare  charts 
showing  equivalent  relationships  between  various 
linear  measurements. 

•  Encourage  all  pupils  to  engage  in  measuring 
items  at  home  with  whatever  instruments  they  may 
have.  Some  interesting  oral  reports  could  be 
given  on  the  similarity  and  differences  in  measuring 
instruments. 
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7.  Copy  and  finish  this  table  of  linear  measurements: 

12  -  ?-  =  1  foot  (ft.)  1  ft.  =  _  ?_  inches  (in.) 

3-?  '°=  1  yard  (yd.)  1  3  feet  (ft.) 

Write  only  what  is  missing  in  Ex.  8  to  15. 

8 

8.  A  20-inch  board  is  _?_  in.  longer  than  a  1-foot 
board. 

9.  If  you  cut  a  1-foot  j)iece  from  a  4-foot  ribbon, 
you  will  have  left  a  piece  3  _  ?_7or  1  _  P^ln  length. 

5 

10.  Tom’s  height  is  4  ft.  7  in.,  or  _  ?  in.,  less  than  5  ft. 

19 

11.  1  ft.  and  7  in.  are  ?  in.  in  all. 

12.  1  yd.  and  2  ft.  are  ?.  ft.  in  all. 

6 

13.  A  2-yard  string  has  a  length  of  _?_  ft. 

1  5 

14.  17  in.  are  _?_  ft.  and  _?_  in. 

2 

15.  5  ft.  are  _  ?.  ft.  more  than  1  yd. 

If  ,  Then  .  .  . 

Write  your  work  for  a  and  b  in  each  example. 

a 

n  -  1,080  =  ?  1,329  and 
n  +  n  =  ?  ]'692  and 
n  -  .?_  =  79  ]'707  and 
n  =  2,460  +  _?_  2,n9and 
5,560  -  n  =  ?  5,n7  and 
n  =  4,798  -  _?_  i(672  and 


1.  If  n  = 

2,409, 

then 

2.  If  n  = 

846, 

then 

3.  If  »  = 

1,786, 

then 

4.  If  n  = 

4,579, 

then 

5.  If  «  = 

443, 

then 

6.  If  n  = 

3,126, 

then 

[w] 


7,771 

n  +  5,362  =  ? 

3,054 

n  +  _  ?_  =  3,900 

706 

n  -  1,080  =  ? 

7,987 

n  +  3,408  =  ? 

5,521 

5,078  +  n  =  ? 

1,117 

n  -  2,009  =  ? 

25 


Liquid  Measurement 


lo] 

1.  What  units  of  measurement  do  we  use  to  measure 
liquids.,  like  milk  and  water?  cup;  Pinf;  <iuort;  9allon 

2.  Suppose  we  had  no  units  for  measuring  liquids. 
Would  we  know  exactly  how  much  milk  or  water  we  had?A 

3.  Which  of  the  units  do  we  use  to  measure 

molasses?  vinegar?  gasoline?  juice? 

cooking  oil?  cream?  water?  milk? 

Answers  will  vary. 

[wl 

4.  Copy  and  finish  this  table  of  liquid  measurements: 

pint  -*•  quarts 

2  cups  (c.)  =  1  -  ?uart  1  gallon  (gal.)  =  24  _  ?_ 

2  pints  (pt.)  =  1  ^  1  quart  (qt.)  =  - ?_  pt. 

4  quarts  (qt.)  =  1  ?  1  pint  (pt.)  =  _  ?_  c. 

Write  what  is  missing  in  Ex.  5-15. 

3  5.  In  a  quart  bottle  there  is  1  c.  of  milk.  It  will  take 

_  ?_  more  cups  of  milk  to  fill  the  bottle. 

6.  Mr.  Brooks  bought  6  qt.  of  motor  oil.  This  was 
the  same  amount  as  _?_  gal.  and  _?.  qt. 

7.  If  each  girl  drinks  a  cup  of  tomato  juice,  6  girls 
will  drink  -?1  qt.  and  _?!  pt.  of  the  juice. 

8.  Two  quarts  of  milk  will  fill  _?_  pint  containers. 

9.  Nine  cups  of  cream  are  - ?]  c.  more  than  4  pt. 


8  3 

10.  2  gal.  -  _?.  qt.  13.  1  qt.  1  pt.  =  _?_  pt. 

4  5 

11.  8  c.  =  _?_  pt.  14.  1  gal.  1  qt.  =  _?_  qt. 

8  5 

12.  4  qt.  =  _?_  pt.  15.  2  qt.  1  pt.  =  _?_  pt. 
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Pupil’s  Objective 

To  learn  more  about  our  common  units  of  liquid 
measurement. 

Background 

In  liquid  measurement,  as  well  as  in  linear 
measurement,  exactness  cannot  be  attained.  It  is 
important  to  keep  in  mind  the  degree  of  precision 
that  is  possible  with  each  unit  of  measurement. 
At  this  stage  of  development  it  is  adequate  for 
pupils  to  understand  that  smaller  units  of  measure¬ 
ment  produce  more  precise  results  than  larger  ones. 

As  was  true  on  the  pages  involving  linear  meas¬ 
urement,  the  material  on  this  text  page  is  in  a  form 
which  calls  for  the  child’s  thinking  and  not  merely 
for  information  memorized  in  the  past. 

Teacher’s  Preparation 

Plan  to  make  a  table  of  liquid  measurements 
based  upon-  experimentation  by  your  pupils.  Ask 
children  to  bring  to  school  containers  which  may 
be  used  to  represent  the  various  units  for  measuring. 
You  should  have  your  own  collection  available  for 
use  as  well.  You  may  wish  to  have  some  coloring 
agent  available  to  use  in  the  water  being  measured 
in  order  to  make  demonstrations  clearer. 

Pre-Book  Lesson 

•  In  discussing  the  relationships  between  various 
units,  have  pupils  fill  a  container  with  colored 
water  and  then  pour  the  contents  into  each  of 
several  containers  representing  other  units  of 
measurement.  Have  pupils  record  the  results. 

•  Bring  out  in  the  experimentation  and  dis¬ 
cussion  the  principle  that,  when  we  change  from 
larger  to  smaller  containers,  we  need  more  con¬ 
tainers;  likewise,  as  we  change  from  smaller  to 
larger  containers,  fewer  containers  are  needed. 

•  Have  each  child  reorganize  the  information 
he  has  recorded  to  make  a  table  of  equivalents 
for  liquid  measurements.  You  will  probably  want 
to  make  a  large  table  on  the  chalkboard  or  on  a 
piece  of  tagboard  for  future  use. 


•  Use  the  following  questions  as  a  basis  for 
experimentation  and  discussion: 

a.  Which  would  you  prefer,  1  quart  or  1 
pint  of  ice  cream? 

b.  Would  2  gallons  of  lemonade  be  enough 
for  20  people  to  have  a  glass  (cup)  each? 

c.  How  many  cups  of  hot  soup  will  a  pint 
vacuum  bottle  hold? 

•  It  is  possible  that  you  will  have  pint  containers 
(or  containers  for  other  units)  that  are  different 
shapes.  Be  sure  to  take  advantage  of  this  situation 
to  bring  out  the  idea  that  the  shape  of  the  container 
does  not  change  the  amount  of  liquid  that  it  holds. 
For  example,  a  taller  container  does  not  necessarily 
hold  more  than  a  shorter  one. 

Using  the  Text  Page 

•  Relate  the  oral  lesson  to  the  use  of  containers 
that  pupils  have  brought  to  school. 

•  Be  sure  to  discuss  the  abbreviations  used  in  the 
written  work.  Pupils  may  refer  to  Ex.  4  for  any 
abbreviation  about  which  they  are  unsure.  You 
may  wish  to  write  a  list  on  the  board. 

Individualizing  Instruction 

•  Children  may  prepare  cards  (about  5"  X  8") 
on  which  they  record  various  liquid  measurements 
(3  pints,  2  quarts,  4  cups,  and  so  on).  Several 
cards  may  be  placed  on  the  chalk  tray.  Ask  a 
child  to  pick  the  card  naming  the  greatest  liquid 
measurement.  Then  have  a  child  pick  the  card 
naming  the  least.  Have  the  child  tell  why  (and 
demonstrate  if  necessary)  his  choice  is  correct. 

The  cards  may  be  used  for  a  matching  game  in 
which  pairs  of  pupils  work  together  in  matching 
cards  naming  equivalent  measurements. 

•  The  cup  manufactured  to  contain  beverages 
does  not  represent  the  cup  with  which  we  have  been 
dealing.  All  pupils  may  use  a  standard  measuring 
cup  at  home  and  compare  it  with  other  beverage 
containers  called  “cups”  to  see  how  much  variation 
there  is  and  report  to  the  class. 

•  More  capable  children  may  do  some  research  on 
the  metric  system  of  weights  and  measurements 
whose  use  is  being  much  discussed  at  present. 
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Pupil’s  Objectives 

(a)  To  review  what  has  been  learned  about  the 
measurement  of  temperature;  and  (b)  to  learn 
more  about  temperatures  above  and  below  zero. 

Background 

Most  thermometers  may  be  viewed  as  vertical 
number-line  models.  Your  pupils  interpret  the 
indicated  reading  as  a  certain  number  of  degrees. 
By  using  and  understanding  the  thermometer,  your 
pupils  will  be  introduced  informally  to  a  set  of 
numbers  not  yet  encountered — negative  numbers. 

Temperatures  above  zero  are  all  denoted  by  the 
symbols  for  the  counting  numbers.  The  same 
numerals  are  used  to  denote  temperatures  below 
zero.  In  order  to  distinguish  between  a  temperature 
above  zero  and  one  below  zero,  however,  the 
negative  symbol  (-)  is  placed  before  the  numerals 
indicating  numbers  below  zero — the  negative 
numbers.  The  negative  numbers,  zero,  and  the 
counting  numbers  compose  the  set  of  numbers 
called  integers.  All  work  with  integers  at  this  stage 
of  development  is  on  an  intuitive  basis.  Later  on, 
your  pupils  will  give  more  formal  consideration  to 
these  numbers. 

Teacher’s  Preparation 

It  would  be  desirable  to  have  several  different 
types  of  thermometer*.  Of  special  value  will  be 
a  large  demonstration  model  made  of  cardboard 
whose  “mercury”  can  be  manipulated  by  the 
children. 

Pre-Book  Lesson 

•  Engage  pupils  in  a  discussion  about  the 
weather.  Ask,  “How  warm  (or  cold)  is  it?  How 
can  we  find  out?  Can  you  read  a  thermometer?” 

If  available,  have  pupils  read  a  thermometer 
which  is  outside  as  well  as  one  which  is  inside  the 
building.  Be  sure  to  use  degree  as  the  unit  of  meas¬ 
urement  for  temperature. 

*  See  1 5,  page  xix. 


•  Have  certain  pupils  tell  temperatures  which 
others  indicate  on  your  thermometer. 

•  Locate  the  point  on  the  thermometer  labeled 
0  (zero).  Ask  pupils  if  a  reading  of  0  means  there 
is  no  temperature.  Be  sure  to  bring  out  that  zero 
does  not  indicate  the  absence  of  temperature,  but 
rather  a  unique  temperature  which  serves  as  a 
reference  point,  as  reflected  in  our  readings  of 
“above  zero”  or  “below  zero.” 

Elicit  from  children  what  the  conditions  are 
like  when  the  temperature  is  below  zero. 

•  Point  out  and  have  pupils  name  the  points  on 
the  thermometer  for  5°  above  zero  and  5°  below  zero. 
Use  the  symbol  5  for  each  point.  Encourage 
creative  thinking  on  the  part  of  the  children.  Ask 
them  to  think  of  a  way  to  distinguish  between  the 
5  for  above  zero  and  the  5  for  below  zero.  Introduce 
and  discuss  the  negative  symbol  (-)  as  the  conven¬ 
tion  used  for  indicating  temperatures  below  zero. 

•  Use  the  demonstration  model  to  help  pupils 
find  the  number  of  degrees  between  15°  and  “10°. 

Using  the  Text  Page 

It  would  be  appropriate  to  use  your  demon¬ 
stration  model  in  connection  with  the  oral  work  on 
text  page  37.  Locate  and  label  the  points  on  your 
thermometer  for  the  usual  freezing  and  boiling 
points  of  water. 

Individualizing  Instruction 

•  All  pupils  may  check  TV,  newspaper,  and 
radio  weather  reports  for  current  temperatures  in 
different  places  throughout  the  country.  Pupils 
may  decide  whether  it  is  warm  or  cold  in  each 
place  reported. 

•  All  pupils  may  keep  individual  weather  charts 
showing  weather  conditions  and  temperatures  for 
several  weeks.  Or,  you  may  keep  a  class  record 
of  the  temperature  at  noon  on  Mondays.  This 
activity  would  fit  in  with  the  science  program. 

•  More  capable  children  may  prepare  a  report  on 
what  makes  the  liquid  in  a  vertical  thermometer 
rise  and  fall.  Another  report  may  be  prepared 
on  the  freezing  point  for  materials  other  than  water. 
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*  Most  pupils  will  quickly  recognize  the  parallel  between  the 
scale  on  a  thermometer  and  the  number-line  picture. 


Measuring  Temperature 

th  ermometer  to] 

1.  Measurement  of  temperature  is  shown  on  a  _  ?_ .  A 

degree 

2.  What  is  the  unit  of  measurement  for  temperature  ? a 

62  degrees  205  degrees 

3.  What  does  62°  mean?A  150°?v  205°?a  7°?v 

150  degrees  7  degrees 

4.  Which  thermometer  reading  in  Ex.  3  shows  the 
lowest  temperature ?7°the  highest?  205° 

Y  es 

5.  Will  water  normally  freeze  at  15°?A  at  40°?No 

6.  Will  water  usually  boil  at  198°?Aat215°?Yes 

*  Study  the  picture  of  the  thermometer. 

7 .  Going  upward  from  0,  the  -readings  show  changes 

.  .  .  .  .  .  Increasing  temperatures  are  represented 

in  increasing  warmth.  Explain.  by  greater  numbers. 

8.  Going  downward  from  0,  the  readings  show 

.  .  .  .  .  .  t-,  i  •  Decreasing  temperatures  are 

changes  in  increasing  cold.  Explain,  represented  by  lesser  numbers . 


9.  Why  does  a  reading  of  4°  below  zero,  or  4°,  show 
lower  temperature  than  a  reading  of  2°  above  zero?$ee  Ex.  s. 

10.  Tell  a  thermometer  reading  for  a  day  when  you 

WOUld  Say,  a.  “It  iS  hot.”  !>.  “It  iS  COld.”  Answers  will  vary. 


Write  answers  for  Ex.  11-13. 


[W] 


11.  What  is  the  reading  whenQa  temperature  of  45° 
becomes  a.  15  degrees  colder ?a  b.  25  degrees  warmer?™0 


12.  The  first  thermometer  reading  shows  how  many 
more  degrees  than  the  second?  a.  75°,  45°30°b.  10°,  5°  15° 

13.  How  many  degrees  has  the  temperature  changed 
when  the  thermometer  reading  changes  from 

a.  20°  to  0°?  20°  b.  17°  to  15°?  32° 

**  We  say  that  water  usually  does  not  boil  at  198°  because  we  are  assuming  a  position 
at  sea  level.  However,  at  increasing  altitudes,  the  boiling  point  (2123  decreases 
1°F.  for  every  550'  increase  in  altitude. 


Measuring  Weight 

scale 

1.  Measurement  of  weight  is  shown  on  a  _  ?_ . 

.  ounce,  pound 

Name  some  units  of  measurement  for  weight,  a 


■ 


3.  Tell  one  unit  of  measurement  that  might  be  used 

for  Weighing  each  of  the  following  things!  Answers  will  vary. 

candy  pound  flour  poUnd  nails  pound  seeds  ounce 

potatoes  pound  spices  ounce  boys  pound  letters  ounce 

[w] 

4.  Copy  and  finish  this  table  of  measurements: 

16  ounces  (oz.)  =  K?_  pound  1  pound  (lb.)  =  16°"?” 

Write  what  is  missing  in  Ex.  5-14. 

5.  The  weight  of  a  bundle  is  1  lb.  10  oz.,  or  _?26oz. 

6.  The  weight  of  a  book  is  20  oz.,  or  _?_4  oz.  more 
than  1  lb. 

"  •  The  weight  of  the  apples  on  a  scale  is  13  oz.,  or 
-  ?-  oz.  less  than  1  lb. 


8.  Joe’s  weight  is  68  lb.  7  oz.,  or  _?9  oz.  less  than 
69  lb. 

9.  Mrs.  Clark  wants  1  lb.  of  grapes.  The  weight  of 

the  grapes  already  in  a  bag  is  18  oz.,  or  _?_  oz.  more  than 
1  lb. 

8 

10.  8  oz.  is  _?_  oz.  less  than  1  lb. 

8 

11.  i  lb.  =  _?.  oz.  12.  1  lb.  8  oz.  =  _2?_  oz. 

13.  2  lb.  =  _?_  oz.  14.  1  lb.  8  oz.  =  _?!?lb. 
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3upil’s  Objective 

To  review  and  extend  what  has  been  learned 
about  the  measurement  of  weight. 

Background 

Children  should  be  given  a  clear  understanding 
of  the  more  common  units  of  weight.  In  the  third 
grade,  pupils  discovered  reference  units  of  measure¬ 
ment  for  pound  and  ounce  as  well  as  units  for  linear 
measurement.  Although  perhaps  used  less  fre¬ 
quently  than  the  linear  reference  units,  weight 
units  are  just  as  important,  because  scales  for 
measuring  weight  and  other  accurate  weight  meas¬ 
uring  devices  are  much  less  commonly  found  than 
rulers,  yardsticks,  measuring  tapes,  and  so  on. 
Weights  of  various  objects  must,  therefore,  be 
judged  according  to  some  individually  established 
criteria. 

Teacher’s  Preparation 

It  would  be  desirable  to  have  two  scales  on  hand 
— one  that  measures  in  ounces  and  another  that 
measures  in  pounds.  Also,  have  on  hand  some 
items  that  are  weighed  in  terms  of  each  of  these 
units. 

Pre-Book  Lesson 

•  Have  pupils  identify  objects  in  the  room  that 
they  think  weigh  a  pound  or  an  ounce.  Check  on  a 
scale  the  weights  of  the  various  objects  identified 
so  as  to  confirm  their  appropriateness  as  reference 
units  of  measurement.  Perhaps  a  book  will  be  the  best 
reference  unit  you  can  find  for  a  pound.  Perhaps 


several  new  pencils  or  some  pieces  of  paper  will 
serve  as  a  reference  unit  for  an  ounce. 

•  If  possible,  obtain  objects  each  of  which  weighs 
2  or  4  ounces.  Then,  weigh  enough  items  so  that 
pupils  may  be  helped  to  discover  how  many  ounces 
are  the  same  weight  as  1  pound.  Try  to  obtain 
enough  1 -ounce  items  (16)  and  so  confirm  the 
conclusion  about  the  ounce-pound  relationship. 

Children  often  experience  difficulty  with  the 
equivalences  involved  in  measurements  because 
they  are  not  based  on  a  decimal  notational  system. 
Therefore,  it  is  important  to  make  it  completely 
clear  that  it  takes  16  (not  10)  ounces  to  make  a 
pound. 

Using  the  Text  Page 

Help  children  having  reading  difficulties  in 
Ex.  5-9  so  that  they  may  proceed  with  the  compu¬ 
tational  work. 

Individualizing  Instruction 

•  More  capable  children  may  look  up  the  history 
of  units  of  weight  measurement.  Perhaps  some 
would  like  to  picture  a  time  line  to  present  in  per¬ 
spective  the  major  ideas  they  discover. 

•  Invite  a  representative  from  the  local  office 
of  weights  and  measures  to  the  class  to  talk  about 
the  responsibilities  of  his  office. 

•  Encourage  all  pupils  to  become  more  aware  of 
the  weights  of  things  in  school,  at  home,  and  in 
the  community.  Ask  them  to  tell  about  experiences 
involving  weights  and  weighing  and  to  bring  to 
school  whatever  mention  of  weight  they  may  have 
noticed  (i.e.,  bridge-load  limits,  weights  of  pack¬ 
aged  goods,  truck  capacities,  and  so  on.) 
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Pupil’s  Objective 

To  review  and  extend  knowledge  of  the  geo¬ 
metric  concepts  of  point,  curve,  segment,  and  line. 

Background 

Studying  about  numbers  and  their  properties 
constitutes  but  a  small  part  of  the  discipline  of 
mathematics.  In  this  “space  age”  we  hear  a  great 
deal  about  points,  lines,  and  space  in -general. 
Geometry  is  the  study  of  ideas  like  these*. 

A  point  is  suggested  by  the  tip  of  a  pencil.  Actu¬ 
ally,  mathematicians  do  not  define  a  point.  They 
say  a  point  is  an  undefined  term  and  go  on  to 
discuss  its  properties.  More  often  than  not,  a 
point  is  represented  by  a  dot  on  a  piece  of  paper 
or  on  the  chalkboard.  The  point  should  be  thought 
of  as  a  location  and  so  small  that  it  has  no  size. 
The  dot  merely  represents  the  point. 

Thus  far,  the  children  have  been  introduced  to 
sets  of  points,  or  paths.  The  line  segment  was  seen 
as  a  straight  path  having  two  end  points  and  the 
line  was  seen  as  extension  of  this  path  both  ways  in  a 
straight  direction  on  and  on  without  end  points. 
It  is  understood  that  all  lines  are  straight. 

A  line  segment  is  limited  by  its  end  points  as 
shown  by  segment  FN  represented  below.  (Note 
that  a  letter  may  be  assigned  to  a  point  and  we 
then  refer  to  “point  F,”  and  so  on.) 

F  N 

- <_ — - — • - > — 

A  line  is  without  limit  and  is  usually  represented 
as  shown  below.  The  arrowheads  indicate  that 
the  line  extends  indefinitely  in  both  directions 
(the  idea  used  with  the  number  line). 

— « - - 

Think  of  moving  a  pencil  tip  between  two  points 
in  space.  The  path  followed  by  your  pencil  tip  is 
known  as  a  curve.  In  the  illustration  in  the  next 
column,  each  path  is  a  set  of  points  and  each 

*  See  9K,  page  xix. 
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path  is  a  curve.  (Even  that  which  we  call  a  “line” 
is  a  special  case  of  a  curve.)  The  closed  curve  is  re¬ 
viewed  and  extended  on  text  page  127. 


Teacher’s  Preparation 

Have  unruled  paper  ready  for  each  child.  Also, 
have  any  straight-edged  object  for  each  child.  It 
may  have  to  be  a  12"  ruler. 

Pre-Book  Lesson 

Engage  pupils  in  a  discussion  about  points  in 
space.  Use  pencil  tips  to  represent  locations  in 
space  and  refer  to  each  location  as  a  point. 


Using  the  Text  Page 

As  you  guide  pupils  in  the  suggested  activities 
on  this  page,  it  may  be  helpful  to  proceed  in  the 
following  way: 

•  Direct  pupils  to  make  dots  on  a  piece  of 
unruled  paper  and  label  them  as  shown  in  box  A. 
A  dot  represents  a  point  and  a  letter  names  a  point. 

•  In  Ex.  3,  make  sure  pupils  show  paths  other 
than  straight  ones.  Then,  direct  all  children  to  use 
a  straightedge  and  show  a  straight  path  from  X  to  T. 

•  Ex.  5-6.  It  is  very  common  to  say  “segment” 
instead  of  “line  segment.” 


Individualizing  Instruction 

•  Pupils  who  grasp  the  ideas  of  line  segment 
and  line  may  show  three  or  more  labeled  points  in  a 
line  and  name  all  the  different  line  segments  in¬ 
volved.  In  this  activity,  bring  out  the  idea  that 
any  two  points  may  be  used  to  name  the  line. 

•  Stimulate  thought  about  the  number  of  points 
between  any  two  given  points  in  a  line.  Some 
children  should  grasp  the  idea  that  there  is  no 
limit  to  the  number  of  points  in  any  line  segment. 


*  Emphasize  that  points,  line  segments,  and  lines  are  only  ideas.  The  dots  and 
pictures  that  we  see  are  only  representations  or  models  of  the  ideas. 


Points,  Segments,  and  Lines 

Resurvey  and  extension;  geometric  ideas  [O] 

1.  Think  of  an  exact  location  about  1  foot  above 
your  desk.  Even  though  the  sharp  end  of  your  pencil  is 
much  larger  than  a  point,  use  your  pencil  to  show  about 
where  the  point,  or  location,  is.  In  geometry,  we  think 
about  points  and  locate  them  with  objects,  such  as  a 
pencil,  or  with  a  dot  on  paper. 

2.  Box  A.  Look  at  the  marks.  These  dots  locate 
points.  We  name  the  points  with  the  letters  beside  the 

M,N,R,S,T 

dots.  How  many  points  are  shown?  5  Read  their  names  a 

3.  On  the  board,  show  two  points  labeled  X  and  Y. 
With  chalk,  show  3  paths  from  point  X  to  point  Y. 
These  paths  are  called  curves.  Show  another  curve 
from  point  X  to  point  Y.  This  time  use  a  guide  so  that 
the  curve  you  represent  is  straight. 

4.  A  curve  which  is  straight  is  called  a  line  segment 
or  just  segment.  Which  curve  shown  for  Ex.  3  is  a  line 
segment?  a  What  are  the  names  of  the  end  points?  x  and  y 

5.  Can  you  show  another  segment  whose  end  points 
are  point  X  and  point  y?N°The  segment  with  end  points 
X  and  Y  is  called  segment  XY. 

6.  Think  of  going  on  and  on  in  a  straight  direction 
from  both  end  points  of  segment  XY.  This  is  the  geo¬ 
metric  idea  of  a  line.  We  show  a  line  by  extending  the 
mark  past  the  dots  and  drawing  an  arrowhead  near  each 

*  line  CD  segment  CD 

end.  What  line  is  shown  in  box  B?AWhat  segment?  a 


[W] 

7.  List  3  other  meanings  for  the  word  point,  curve, 

See  below. 

and  line.  A Then  give  the  geometric  meanings. 

point-to  aim,  essential  matter,  part  of  a  discussion;  a  location 
curve  — ball  thrown  in  a  particular  manner,  a  bend  in  the  road,  rounded  surface; 
a  path  between  two  points 

line-row  of  words  extending  across  the  page,  row  of  people,  rope;  a  curve  with  no  end  points 


Measuring  Time 


[W] 


1.  In  what  units  do  we  measure  time  (a)  within  the 

Second,  miputq,  hour  dqy,  week  .  day,  week, 

day?A  ( D }  within  the  month ?a(c)  within  the  year?  month 

clock 

2.  Measurement  of  daily  time  is  shown  on  a 
What  times  are  shown  on  the  clocks  pictured  above  ?v 

Ten  minutes  of  seven;  quarter  past  nine;  twenty-four  minutes  of  three 

3.  The  grandfather  clock  shows  the  time  to  be  3:45. 
In  this  way,  write  what  times  the  other  clocks  show,  v 

J  6:50;  9:15;  2:36 

12:00  M.  means  twelve  o’clock  noon. 

4:00  A.M.  means  four  o’clock  before  noon,  or  four 
o’clock  in  the  morning. 

4:00  p.m.  means  four  o’clock  after  noon,  or  four  o’clock 
in  the  afternoon. 


4.  Is  dinner  served  at  7:00  a.m.  or  at  7:00  P.M.?7:oo  p.m. 


5.  If  the  morning  mail  comes  at  9:30,  is  this  time 
9:30  A.M.  or  9:30  P.M.?  9=3o  a.m. 

*  6.  Study  the  picture  of  the  watch.  How  long 
does  it  take  (a)  the  tip  of  the  second  hand  to  travel 

60  seconds 

the  distance  of  one  circle  ?a  (b)  the  minute  hand  to 
travel  the  distance  of  one  circled  (c)  the  hour  hand 
to  move  from  3  to  8?5  hours 


40 


*  Discuss  the  movement  of  the  hour  hand  on  the  clockface,  noting  that  at  half  past  the 
hour  it  has  moved  to  halfway  between  the  numerals  for  the  past  hour  and  the  next  hour. 
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Pupil’s  Objectives 

(a)  To  review  the  skill  of  telling  time  by  watch  or 
clock  as  well  as  some  ideas  relating  to  time;  (b)  to 
study  tables  of  time  units  and  of  days  in  the  months. 

Background 

The  fast  pace  of  our  world  creates  demands  for 
more  and  more  accuracy  in  timepieces  and,  also, 
in  reading  and  communicating  time  information. 
Some  children  may  now  be  aware  of  some  of  the 
changes  made  to  this  end. 

a.  In  some  localities,  accurate  time  may  be  dis¬ 
covered  by  calling  or  dialing  a  telephone  number. 
A  recorded  voice  gives  the  time  at  10-second  inter¬ 
vals,  repeating  the  hour  first,  minutes  next,  and 
seconds  last,  rather  than  according  to  the  more 
traditional  custom  of  reading  time  as  before  or  after 
the  hour. 

b.  Children  wonder  about  the  many  clocks  they 
see  on  some  television  news  programs.  These 
clocks  make  it  possible  for  the  news  analyst  to 
know  exactly  what  time  it  is  in  each  part  of  the 
world  at  the  same  time.  Where  we  are  so  often 
concerned  with  events  that  originate  outside  our 
local  time  zone,  we  must  expand  our  concept  of 
time  to  include  these  differences. 

c.  The  military  and  naval  authorities  have 
adopted  a  24-hour  clock  to  assure  positive  identi¬ 
fication  of  every  hour.  Perhaps  some  day  the  use 
of  m.  (meridian)  for  noon,  a.m.,  (ante  meridian)  for 
the  forenoon,  and  p.m.  (post  meridian)  for  after¬ 
noon  will  be  replaced  by  the  24-hour  clock.  This 
system  is  associated  with  the  traditional  system 
according  to  the  pattern  shown  below.  Note  that 
basically  it  is  simply  a  matter  of  numbering  the 
hours  from  1  to  24. 

Traditional  24-hour  clock 

9  a.m.  9 

10  a.m.  10 

11  a.m.  11 

12  m.  12 

1  P.M.  13 

2  p.m.  14 

3  p.m.  15 


d.  During  the  summer  when  the  days  are  longer, 
Daylight  Saving  Time  is  imposed  to  provide  more 
daylight  during  the  evening  hours.  To  accomplish 
this,  the  clock  is  set  ahead  one  hour.  Thus,  where 
it  might  ordinarily  become  dark  at  eight  o’clock, 
it  becomes  dark  at  nine  o’clock. 

Teacher’s  Preparation 

Obtain  or  make  a  replica  of  a  clock*.  Provide 
a  stop  watch  or  a  watch  with  a  second  hand. 

Pre-Book  Lesson 

•  In  planning  your  daily  activities  with  the  class, 
hold  a  child  responsible  for  whatever  time  notices 
are  needed. 

a.  Choose  someone  who  can  tell  time.  Have 
him  discuss  with  the  class  the  problem  of  where 
the  hands  will  be  on  the  clock  at  the  times  which 
enter  into  the  daily  planning. 

b.  Assign  a  pupil  to  take  charge  of  the  calendar, 
marking  off  each  day  and  week  and  removing  the 
page  when  the  new  month  arrives. 

•  Ask  your  children  why  ability  to  tell  time  is 
necessary.  Find  out  when  they  require  ability  to 
tell  time  and  to  what  degree  of  accuracy  (hours, 
minutes,  seconds).  Repeat  this  line  of  questioning 
as  it  applies  to  days,  weeks,  and  months. 

•  Let  some  children  show,  with  the  clock  replica, 
where  the  hands  are  when  they  arise,  leave  for 
school,  listen  to  a  favorite  program,  retire,  and  so 
on.  Summarize  the  two  ways  of  reading  time: 
before  and  after  the  hour;  and  minutes  after  the 
hour.  Show  where  the  terms  “half  past,”  “quarter 
after,”  and  “quarter  of”  for  0:30,  0:15,  0:45  came 
from.  Do  this  by  dividing  the  clockface  into  quar¬ 
ters  and  helping  pupils  discover  the  number  of 
minutes  in  a  quarter  hour  and  a  half  hour. 

•  Discuss  the  use  of  a  second  hand.  Let  pupils 
discover  the  number  of  seconds  in  a  minute  after 
showing  them  that  the  second  hand  must  go  around 
once  for  each  minute.  Be  sure  they  can  tell  how 
many  minutes  there  are  in  an  hour. 

•  See  11,  page  xix. 
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•  When  the  children  are  proficient  in  reading 
time  by  the  clock  replica  and  the  second-hand 
watch,  ask  how  many  can  record  the  time.  Discuss 
the  one  acceptable  way  (6:45,  8:03,  and  so  on)  and 
emphasize  its  brevity  as  a  reason  for  its  use.  See  if 
your  pupils  know  how  to  write  the  abbreviations 
for  second,  minute,  and  hour. 

•  Discover  whether  your  children  can  write 
dates  correctly.  Can  they  abbreviate  the  words 
day ,  week ,  month ,  and  year? 

Using  the  Text  Pages 

•  After  the  rather  complete  oral  Pre-Book  Lesson, 
pupils  should  be  able  to  write  the  answers  required 
for  the  exercises  on  text  pages  40  and  41. 

•  Caution  pupils  to  make  sure  that  they  spell 
correctly  the  names  of  the  months  required  in  the 
answers  for  Ex.  10-13. 

Individualizing  Instruction 

•  Slower  learners  will  profit  from  the  following 
activities: 

a.  Copy  the  names  of  the  months  in  order  and 


put  abbreviations  after  them.  Then,  using  the 
rhyme,  write  after  its  name  the  number  of  days  in 
each  month.  Keep  this  table  in  your  desk. 

b.  Make  out  a  program  of  the  day’s  events  with 
the  approximate  time  of  each  event  listed. 

•  More  capable  children  will  enjoy  the  following: 

a.  Read  to  discover  how  the  day,  hour,  and 
minute  units  originated. 

b.  Report  to  the  class  on  some  ways  of  telling 
time  used  many  years  ago. 

c.  Use  a  stop  watch  and  work  in  pairs  to  guess  a 
period  of  time  5  seconds  long,  10  seconds  long,  and 
so  on. 

d.  Find  a  way  of  counting  seconds  that  would 
help  in  estimating  elapsed  time  (counting  “one 
thousand  one,  one  thousand  two,”  and  so  on). 

e.  Find  out  why  the  year  has  365  days;  why  we 
have  leap  years;  and  something  about  how  many 
different  kinds  of  calendars  there  are  (Gregorian, 
Hebrew,  World). 

f.  Find  out  what  time  it  is  in  Tokyo  when  it  is 
10:00  a.m.  in  school. 

g.  Explain  why  there  are  different  time  zones 
around  the  world. 

•  Use  Extra  Activity  97  as  deemed  necessary. 
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Review  the  table  at  the  right. 

Then  test  yourself  by  covering 
the  table  and  answering  Ex.  7-9. 

7.  How  many  hours  are  there 
in  2  days?  48  hours 

8.  How  many  days  are  there 
in  3  weeks?  21  days 

9.  How  many  days  are  there  in  2  years  if  one  of  the 
years  is  a  leap  year?  731  days 

The  little  jingle  will  help  you  to  think  of 
the  number  of  days  in  each  month.  Use  it  to 
help  you  copy  and  finish  the  table  in  the 
box  at  the  right. 

Thirty  days  have  September 

April,  June,  and  November. 

February  has  twenty-eight  alone. 

All  the  rest  have  thirty-one. 

Except  in  leap  year.  That’s  the  time 

When  February’s  days  are  twenty-nine. 

For  Ex.  10-13,  name  the  month  or 
months. 

10.  The  month  having  the  least  number  of 

dayS.  February 

11.  The  10th  month.  October  12.  The  months  having  30  days.v 

April,  June,  September,  November 

13.  The  months  having  the  greatest  number  of  days.  January,  March,  May, 

July,  August,  October,  December 

*  •  Extra  Activity.  Work  Set  97. 


Days  in  the  Month 


January  (Jan.) 

?31 

February  (Feb.) 

28?  (29) 

March  (Mar.) 

p  31 

April  (Apr.) 

?  30 

May 

_?  3 1 

June 

p  30 

July 

p  31 

August 

?  31 

September  (Sept.) 

p30 

October  (Oct.) 

?31 

November  (Nov.) 

p  30 

December  (Dec.) 

p3! 

Mental  procedures 


60  seconds  (sec.) 

60  min. 
24  hr. 
7  da. 

12  months  (mo.) 

365  da. 

366  da. 


1  minute  (min.) 
1  hour  (hr.) 

1  day  (da.) 

1  week  (wk.) 

1  year  (yr.) 

1  year 
1  leap  year 


*  Another  extra  activity  for  those  who  have  completed  their  work  early! 
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*  Emphasize  that  the  fraction  number  is  the  idea;  the  fraction 
is  the  symbol  for  this  number  idea. 


Fractions  with  1  above  the  Fraction  Bar 

Resurvey:  fraction  number  for  one  part  of  a  whole  [O] 

1*  Why  is  one  fifth  the  fraction  number  for  each 

part  Of  A?  There  are  5  parts  of  the  same  size. 

2.  Why  is  one  fifth  not  the  fraction  number  for  each 

part  of  B  ?  Each  part  is  not  the  same  size. 


3.  What  is  the  fraction  number  for  each  part  of  CP^D?! 

*4.  On  the  board,  write  the  fraction  which  shows  the 
fraction  number  for  each  part  of 

a.  a  stick  of  candy  in  4  pieces  of  the  same  size,  i 

b.  a  rope  in  10  lengths  of  the  same  size.  ^ 

c.  a  garden  in  6  flower  beds  of  the  same  size.  } 

5.  In  each  of  the  fractions  you  have  written 

a.  what  does  the  numeral  below  the  fraction  bar 

tell  yOU?  The  number  of  parts  in  the  whole. 

b.  what  does  the  numeral  above  the  bar  tell  you?  v 

The  number  of  parts  you  are  thinking  about. 

I  he  numeral  below  the  bar  in  a  fraction 
shows  the  number  of  parts  of  the  same  size  in 
the  whole. 

6.  Joe  gave  Sam  i  of  his  apple.  To  do  this,  why 
might  Joe  cut  his  apple  into  4  parts  of  the  same  size?v 

To  separate  the  whole  into  fourths. 

7.  Compare  A  and  E.  Are  the  fifths  all  the  same  size? 
Why  are  all  of  them  called  fifths?  Each  is  ±  of  the  whole  of  No 

which  it  is  a  part. 

8.  Is  2  of  a  long  pole  the  same  size  as  i  of  a  short  pole?v 
Why  do  they  have  the  same  fraction  number?  Each  is  iofNa° 

pole.  2 

9.  Is  3  of  a  melon  the  same  size  as  h  of  an  orange ?No 
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10.  Would  you  just  as  soon  have  i  of  a  small  cake  as  i 
of  a  larger  cake?No 


**  Parts  having  the  same  fraction  number  are  not  the  same  size  if 
they  are  parts  of  different- si  zed  wholes. 
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Pupil’s  Objectives 

(a)  To  review  the  understanding  of  selected 
fraction  numbers  for  one  part  of  a  single  object; 
and  (b)  to  review  the  use  of  fractions  jy,  i,  .  .  . 
in  naming  these  fraction  numbers. 

Background 

Some  very  important  distinctions  used  throughout 
the  Mathematics  We  Need  program  should  be  very 
carefully  reviewed.  Use  of  the  term  “fraction 
number”  will  always  be  in  reference  to  the  abstract 
idea  of  a  number;  whereas,  the  term  “fraction” 
will  always  be  used  in  reference  to  the  symbol  which 
names  the  “fraction  number.”  The  fraction  number 
is  the  idea,  the  fraction  is  the  symbol  for  this  number 
idea. 

We  will  refer  to  fractional  parts  of  a  whole  or 
fractional  parts  of  a  set  as  being  of  the  same  size  (or 
not  of  the  same  size ,  as  the  case  may  be).  Sometimes 
teachers  frequently  refer  to  the  “top  number”  of 
the  fraction.  You  are  cautioned  against  this  type 
of  terminology.  A  fraction  has  two  numerals — a 
numeral  above  the  fraction  bar  and  a  numeral 
below  the  bar.  Both  numerals  are  involved  in 
naming  a  fraction  number.  Later  pages  will 
discuss  the  fraction  numbers  represented  by  these 
numerals. 

In  this  lesson,  fractions  are  used  for  naming 
fraction  numbers  for  one  part  of  a  single  object. 
(Later,  work  will  be  extended  to  parts  of  a  single 
object  and  to  a  part  or  parts  of  a  set  of  objects.) 
In  grade  3  your  pupils  were  introduced  to  (a)  frac¬ 
tion  numbers  j  through  fo',  (b)  symbols  (fractions) 
for  these  fraction  numbers;  (c)  the  idea  that  parts 
having  the  same  fraction  number  are  the  same  size 
if  they  are  parts  of  the  same  whole  or  of  wholes  of 
the  same  size;  (d)  the  idea  that  parts  having  the 
same  fraction  number  are  not  the  same  size  if  they 
are  parts  of  different-sized  wholes;  and  (e)  the 
idea  that  the  fraction  number  ^  refers  to  a  larger 
part  of  the  whole  than  the  fraction  number  5. 
(In  general,  the  fewer  the  parts  of  the  same  size  in 
the  whole,  the  greater  is  the  fraction  number  for 
each  part.) 


Teacher’s  Preparation 

Children  may  prepare  with  comparative  ease 
fractional  parts  for  halves,  fourths,  and  eighths 
of  a  whole  by  folding  and  creasing  paper.  It  is 
considerably  more  difficult  for  them  to  separate 
objects  accurately  into  3,  5,  6,  7,  9,  or  10  parts  of 
the  same  size.  Therefore,  you  may  want  to  dupli¬ 
cate  circle,  square,  and  rectangle  shapes  separated 
into  these  fractional  parts. 

Fractional-part  cutouts*  should  also  be  available 
for  demonstration  purposes.  There  are  many  com¬ 
mercially  prepared  materials  of  this  type. 

You  may  wish  to  have  construction-paper  models 
of  square  or  rectangular  shapes  available  for  pupils 
to  cut  into  halves,  fourths,  and  eighths,  under  your 
guidance. 

Pre-Book  Lesson 

•  Display  some  object  that  can  be  cut  into  two 
parts  of  the  same  size.  Ask,  “What  am  I  holding? 
How  many  pieces  are  there?”  Obviously  there  will 
be  only  one  whole  piece. 

Cut  the  object  into  two  pieces  as  nearly  the  same 
size  as  possible.  Hold  one  of  these  pieces  before  the 
class.  Ask,  “What  am  I  holding  now?”  It  may  be 
described  as  one  object,  but  it  may  also  be  de¬ 
scribed  as  one  half  of  another  object.  (Fractional 
parts  are  whole  things  in  isolation;  they  are  frac¬ 
tional  parts  only  when  compared  with  something 
else.) 

•  Repeat  the  performance  with  an  object 
identical  to  the  first  one  used,  but  separated  into 
parts  not  of  the  same  size.  Guide  the  pupils  to  the 
realization  that  even  though  there  are  two  pieces, 
each  cannot  be  considered  as  one  half  of  the  original 
whole  because  the  parts  are  not  the  same  size. 

•  Fold  pieces  of  paper  to  show  thirds  and 
fourths  (folding  pieces  into  parts  of  the  same  size) 
and  compare  them  with  pieces  folded  irregularly. 
Guide  pupils  to  state  in  their  own  words  that 
halves  (or  thirds,  fourths,  and  so  on)  of  the  same 
thing  must  be  of  the  same  size. 

•  Fold  each  of  two  different-sized  pieces  of 

*See  1,  page  xix. 
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paper  into  halves,  then  thirds,  then  fourths. 
Guide  pupils  to  state  in  their  own  words  that  all 
parts  having  the  same  fraction  number  are  not 
necessarily  the  same  size,  for  they  may  be  parts 
of  objects  not  of  the  same  size. 

•  Using  pieces  of  construction  paper  of  the  same 
size,  but  of  different  colors,  separate  each  piece 
into  fifths,  sixths,  sevenths,  eighths,  ninths,  and 
tenths.  Help  pupils  to  discover  and  state  that  when 
the  whole  is  separated  into  more  and  more  parts 
of  the  same  size,  the  fractional  parts  of  the  whole 
become  smaller  in  size. 

•  Write  a  fraction  on  the  board  for  each  frac¬ 
tional  part  that  has  been  discussed.  Bring  out  in 
discussion  with  pupils  that  the  number  shown 
below  the  fraction  bar  tells  how  many  parts  there 
are  in  the  whole  while  the  number  shown  above  the 
fraction  bar  tells  how  many  parts  are  being  con¬ 
sidered. 

Using  the  Text  Pages 

•  Where  possible,  use  objects  in  the  room  to 
emphasize  each  of  the  ideas  discussed  in  the  oral 
part  of  the  lesson.  Perhaps  you  have  cutout 
materials*  that  can  be  used  on  a  flannel  board*  to 
illustrate  or  demonstrate  some  of  the  exercises. 

•  It  may  be  necessary  to  direct  the  suggested 
written  work  as  an  oral  activity  with  the  slower 
learners. 

Individualizing  Instruction 

•  Slower  learners  will  probably  need  many  dif¬ 
ferent  experiences  in  working  with  fractional  parts. 
The  fact  that  the  numeral  below  the  fraction  bar 
tells  the  number  of  parts  of  the  same  size  into  which 

•  See  1  and  2,  page  xix. 


the  whole  is  separated  must  be  emphasized. 
Let  children  cut,  fold,  and  color  paper  to  illustrate 
all  the  fraction  numbers  studied.  Have  pupils 
label  each  piece  with  a  fraction. 

•  All  pupils  may  engage  in  the  following  activity: 
Provide  each  child  with  four  strips  of  paper  about 
2"  X  10"  in  size.  Ask  them  to  fold  one  piece  so 
that  the  two  ends  meet.  Open  it  and  then  label 
each  of  the  fractional  parts  J. 

Have  the  pupils  fold  the  second  piece  of  paper 
in  just  the  same  way  and  then,  fold  the  piece  of 
paper  again  so  the  ends  meet.  (Fourths  should 
result  this  time.)  Have  pupils  label  each  fractional 
part  5. 

With  the  third  strip  of  paper,  repeat  the  pro¬ 
cedure  for  making  fourths  and  fold  a  third  time 
to  obtain  eighths.  Label  each  of  the  fractional 
parts 

Each  child  will  now  possess  1  whole,  two  halves, 
four  fourths,  and  eight  eighths.  Have  them  ar¬ 
ranged  on  the  desk  so  the  whole  is  at  the  top  and 
the  eighths  at  the  bottom. 

Have  pupils  compare  the  various  strips  to  bring 
out  the  following  relationships: 

Two  halves  are  the  same  size  as  one  whole. 

Four  fourths  are  the  same  size  as  one  whole. 

Eight  eighths  are  the  same  size  as  one  whole. 

Two  fourths  are  the  same  size  as  one  half. 

Four  eighths  are  the  same  size  as  one  half. 

Let  pupils  discover  and  state  all  the  relation¬ 
ships  they  can  find. 

•  More  capable  children  may  draw  number-line 
pictures  showing  first  points  for  whole  numbers. 
Then  have  them  show  the  points  for  5,  f,  and  f. 
Then  they  may  label  the  point  for  J  to  show  that 
it  is  the  same  point  as  for  f. 
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*  Provide  considerable  emphasis  on  the  idea  that  when  the  number 
of  parts  is  increased,  each  part  is  smaller. 


Halves,  thirds,  fourths,  and  so  on  are  the 
same  size  only  if  they  are  parts  of  the  same 
whole  or  of  wholes  of  the  same  size. 

11.  Squares  F  and  G  are  the  same  size,  and  the  inside 
of  each  is  separated  into  parts  of  the  same  size. 

a.  In  these  squares,  which  is  larger,  i  or  i?  j 

b.  3  is  less  than  6.  Why  is  i  a  larger  part  than  i?v 

There  are  fewer  parts  in  the  whole. 

12.  The  insides  of  rectangles  HIJK  and  LMNO  are 
the  same  size. 

a.  In  these  rectangles,  which  is  larger,  i  or  i?  7 

b.  4  is  less  than  8.  Why  is  i  a  larger  part  than  !?v 

There  are  fewer  parts  in  the  whole. 

13.  In  a  fraction,  does  the  number  shown  below  the 
fraction  bar  get  greater  or  less  as  the  number  of  parts 
increases?  greater 

*14.  As  the  number  of  parts  of  the  same  size  in  a  whole 
increases,  why  does  the  fraction  number  for  each  part 

o  looc  0  The  Srna^er  the  fractional  parts  of  the  same  size  in  a  whole, 

□ecome  less  .  the  more  parts  there  are. 

[W] 

Write  the  fraction  which  shows  the  fraction  number 
for  each  part, 

15.  when  a  pie  is  cut  into  4  pieces  of  the  same  size.  1 

16.  when  a  pie  is  cut  into  6  pieces  of  the  same  size,  j 

17.  when  a  pie  is  cut  into  8  pieces  of  the  same  size.-i- 


Copy  the  fractions  in  each  set  to  show  fraction  numbers 
in  order  from  least  to  greatest. 


111 
2,  7,  10 


111 
8,  6,  5 


20. 


JL  1.  1. 
3,  9,  4 


2  2  1 
10’  7'  2 


111 
9'  4’  3 


18. 


19. 
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Practice  in  Adding  and  Subtracting 

Copy  in  columns,  and  add  or  subtract. 


[W] 


1. 

1,961  -  859  i(io2 

6. 

2,075  +  3,925  6,000 

11. 

8,756  -  1,76<>J 

2. 

347  +  908  1,255 

7. 

5,439  - 

3,344  2,095 

12. 

9,986 

2,430  +  7,656 

3. 

6,897  —  3,590  3,307 

8. 

7,810  - 

2,367  5,443 

13. 

1,020 

4,028  -  3,008 

4. 

457  +  7,949  s,406 

9. 

3,896  +  493  4,389 

14. 

8,082 

8,572  -  490 

5. 

9,751  -  261  9,490 

10. 

8,860  - 

6,570  2,290 

15. 

8,248 

5,096  +  3,152 

16. 

294  +  48  +  76  +  6  +  9 

433 

4,900 

17.  532  +  289  +  4,079 

18. 

2,351  +  388  +  2,976 

5,715 

6,890 

19.  3,642  +  1,498  +  1,700 

Working  with  22 

Addends-sum  relationship  [W] 

*  First,  find  the  number  for  n  in  each  example.  Then 
copy  the  whole  example  showing  the  number,  like  this  for 
Ex.  1:  5,162  -  3,987  =  1,175. 


1. 

5,162  -  n  =  1,175 

7. 

7,000  - 

1,877 

n  =  5,123 

2. 

n  —  758  =  2,007  2,765 

8. 

1,060  + 

00  00 

00 

r\ 

r— H 

II 

R 

3. 

7,199  -  n  =  4,608  2.5” 

9. 

5,086  - 

707 

n  =  4,379 

4. 

357  =  n  —  4,862  5,219 

10. 

n  +  673 

5,323 

=  5,996 

715 

5. 

4,075  =  n  +  1,987  2,088 

11. 

n  =  375  +  262  +  78 

6. 

n  =  4,876  -  3,900  976 

12. 

n  -  999 

=  3,006  4,005 

4  Extra  Examples.  Work  Sets  61  and  62. 
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Determining  whether  n  represents  an  addend  or  a  sum  is  a  prerequisite  to  choosing  the 
correct  operation  for  finding  the  number  for  n.  If  n  represents  the  sum,  then  addition 
must  be  used;  if  it  represents  an  addend,  then  subtraction  must  be  used. 
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Pupil’s  Objectives 

(a)  To  have  practice  adding  and  subtracting 
with  3-  and  4-place  numerals;  and  (b)  to  have 
practice  in  finding  the  number  for  n  which  repre¬ 
sents  sometimes  an  addend  and  sometimes  a  sum. 

Background 

Drill  is  a  very  important  ingredient  in  facilitating 
the  mastery  of  mathematical  skills.  Often  it  has 
been  used  improperly,  at  the  wrong  stage  of  moving 
toward  mastery,  for  example.  After  a  skill  has  been 
carefully  introduced  and  developed  and  there  is 
conclusive  evidence  that  the  child  understands 
this  development,  then  drill  is  appropriate. 

The  exercises  on  page  44  are  for  the  purpose 
of  giving  pupils  additional  practice  with  all  addi¬ 
tion  and  subtraction  skills  and  understandings 
they  have  learned.  It  is  not  intended  that  drill 
will  take  a  great  amount  of  time.  If  you  have 
pupils  who  are  naturally  slow  ‘  writers  or  have 
poorly  developed  muscular  coordination,  you 
may  wish  to  ask  a  child  with  good  penmanship 
to  copy  these  exercises  to  be  duplicated  for  some 
children.  The  primary  purpose  of  the  drill 
should  be  to  enhance  mastery  of  a  mathematical 
skill  and  not  to  take  up  time  in  the  copying  of  the 
examples. 

Pre-Book  Lesson 

•  Sometimes  slower  learners  rewrite  examples 
incorrectly  when  changing  from  the  horizontal  to 


the  vertical  mathematical  sentence.  Write  two  or 
three  subtraction  sentences  on  the  chalkboard  in 
the  form  given  on  the  text  page  and  ask  pupils  to 
rewrite  them  in  vertical  form  and  find  the  answer. 
If  there  is  any  confusion  as  to  which  numeral  is 
written  on  top,  it  should  be  cleared  up  at  this 
time. 

•  Briefly  review  the  addends-sum  relationship 
shown  in  sentences  like  those  in  the  written  work 
at  the  bottom  of  page  44.  Have  pupils  tell  whether 
each  n  stands  for  an  addend  or  a  sum.  Have  them 
explain  why  it  is  necessary  to  add  or  subtract  to 
find  the  number  for  n.  (If  we  know  two  addends, 
we  add  to  find  the  sum;  if  we  know  the  sum  and 
one  addend,  we  subtract  to  find  the  other  addend.) 

Using  the  Text  Page 

Observe  and  check  the  work  of  pupils  to  see  that 
they  are  working  properly  as  they  solve  these 
exercises. 

Individualizing  Instruction 

•  More  capable  children  may  find  it  challenging 
to  think  the  answers  to  these  examples  and  write 
them  without  rewriting  the  examples. 

•  If  pupils  have  been  gathering  information  as  a 
result  of  using  various  measuring  instruments, 
it  would  be  appropriate  to  help  them  learn  to 
organize  the  information  in  chart  or  table  form. 

•  Use  Extra  Examples  Sets  61  and  62  as  needed. 
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Pupil’s  Objectives 

(a)  To  solve  problems  based  on  information  pre¬ 
sented  in  a  table;  and  (b)  to  learn  more  about  the 
pairing  of  items  of  information. 

Background 

The  content  of  this  page  is  an  inherent  part  of  a 
far  more  complex  understanding,  the  function 
concept  in  mathematics,  whereby  a  cause-effect  type 
relationship  is  established  between  two  variables. 
The  function  concept  is  an  important  idea  that 
permeates  most  of  mathematics  and  has  many 
important  applications.  At  this  stage  of  develop¬ 
ment,  it  is  more  appropriately  considered  the 
relation  concept  in  that  two  sets  of  data  are  merely 
shown  to  be  related.  Children  encounter  pairing 
experiences  very  early  in  the  form  of  pairing  spoken 
words  with  objects.  The  child  may  have  a  wide 
range  of  pairing  experiences  over  a  long  period  of 
time  without  being  conscious  of  the  pairing  idea. 
In  this  lesson,  a  table  has  been  prepared  in  which 
population  items  are  paired  with  city  names. 

Many  possibilities  of  pairing  situations  can  be 
found  in  the  daily  activities  of  the  children  (e.g., 
pupils  and  heights,  geographic  locations  and  tem¬ 
peratures,  distances  from  school  and  times  taken 
to  walk  to  school,  and  so  on).  You  should  utilize 
every  opportunity  to  provide  a  background  upon 
which  your  children  can  develop  a  correct  under¬ 
standing  of  the  relation  concept. 

Pairings  are  often  shown  in  graphs,  tables,  or 
charts  and  such  should  be  prepared  and  explored  by 
pupils  to  gain  a  variety  of  experiences  with  dif¬ 
ferent  kinds  of  pairings. 

Teacher’s  Preparation 

If  you  have  any  type  of  information  about  your 
pupils  which  is  readily  available  it  will  be  useful 
for  this  lesson.  For  example,  the  children’s 
weights  in  September  of  the  third  grade  and  in 
September  o  the  fourth  grade.  Or,  it  is  possible 
that  your  pupils  have  been  gathering  information 
with  measuring  instruments  which  can  be  or¬ 
ganized  into  tabular  form  for  discussion. 


Pre-Book  Lesson 

•  Write  on  the  chalkboard,  in  tabular  form, 
some  pertinent  local  information  which  can  be 
used  for  discussing  the  pairing  of  items.  The 
following  example  may  be  used: 


Name 

Weight 

Last  Year 

This  Year 

Fred 

83 

94 

Tom 

62 

69 

Dave 

48 

55 

Ask  appropriate  questions  about  the  table  to  be 
assured  that  all  pupils  understand  the  information 
that  is  given  and  can  interpret  the  table  correctly. 

•  Ask  pupils  to  use  information  from  the  table 
to  devise  problems  which  would  necessitate  the 
use  of  addition  or  subtraction  to  find  solutions. 

Using  the  Text  Page 

•  When  you  are  relatively  sure  that  pupils  can 
interpret  the  text-page  table,  have  them  work  the 
written  assignment  independently.  Then  organize 
an  oral  lesson  based  on  this  independent  work. 
As  pupils  tell  what  information  they  used  and  why, 
you  will  better  understand  their  ability  to  under¬ 
stand  the  given  table;  and  as  they  tell  what  opera¬ 
tion  they  used  for  each  of  the  problems,  you  will 
further  understand  their  problem-solving  ability. 

•  Before  assigning  the  written  work,  it  may  be 
necessary  to  go  over  the  text  material  with  any 
pupils  having  reading  difficulties. 

Individualizing  Instruction 

•  The  preparation  of  charts,  tables,  and  graphs 
should  tie  in  very  nicely  with  information  which 
pupils  are  gathering  in  other  subjects  (science, 
social  studies,  and  so  on).  Be  sure  to  emphasize  the 
pairing  of  information  and  discuss  different  possi¬ 
bilities  for  pairing  information. 

•  Use  Extra  Problems  Set  36  as  needed. 
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Using  Numbers  Shown  in  a  Table 


Problem-solving:  A.  and  S.  [W] 


The  table  shows  the  popula¬ 
tions  of  six  towns  in  1950  and  in 

Town 

1950 

1960 

1960.  Use  numbers  shown  in  the 

Bridgton 

2,045 

3,860 

table  to  work  problems  1-8. 

Sanford 

7,678 

6,897 

1.  How  much  greater  was  the 

Granville 

4,948 

5,775 

population  in  1960  than  1950 

Suffield 

2,755 

3,546 

a.  for  Suffield?  791 

Southport 

1,606 

2,084 

b.  for  Southport?  478 

Hamburg 

987 

1,213 

2.  Find  the  total  population  of  Bridgton  and  Granville, 
a.  in  1950.  6,993  b.  in  1960.  9,635 


3.  In  1950,  what  was  the  total  population  of  the  three 
towns  having  the  least  numbers  of  people?  4,638 

4.  Which  town  had  fewer  people  in  1960  than  in  1950?  Sanford 
How  many  fewer  people  were  there  in  1960?  78 1 

5.  If  there  are  1,750  more  people  in  Granville  in  1970 
than  in  1960,  what  will  its  population  be?  7,525 

6.  Suffield  hopes  to  have  a  population  of  5,000  in  1970. 

How  many  more  people  than  it  had  in  1960  must  come  to 
live  there?  1,454 

7.  Of  the  Hamburg  population  in  1960,  468  people 
belonged  to  farm  families.  How  many  people  did  not?  745 

8.  For  1960,  what  town  had  the  greatest  number  of 

Sanford  Hamburg 

people?  a  the  least  number  ?A  How  many  more  people  were 
in  the  town  with  the  greatest  number  of  people?  5,684 

♦  Extra  Problems.  Work  Set  36. 
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Understanding  Multiplication  (M.) 

Resurvey:  meaning  [O] 

1.  Betty  used  4  pink  petals  to  make  each  paper  flower. 
For  3  flowers  how  many  petals  did  she  use? 

a.  Count  the  petals  shown  in  the  picture.  ?_  petals 

b.  Count  by  4’s  the  sets  of  dots  in  box  A.  4,  8,12?_ 
Why  are  these  called  equivalent  sets  of  dots?  sa™e  number5 Qfe 

- i -  dots. 

c.  Add:  4  +  4  +  4  =  12 

d.  Multiply:  3x4  =  ?12Why  can  we  multiply?™*  sets 
We  read  3x4=  12  as,  “Three  times  four  equals 

twelve.” 

2.  When  Betty  has  made  5  flowers,  how  many  petals 
will  she  have  used?  To  find  out, 

a.  count  petals.  _?2°petals 

b.  count  by  4’s  the  equivalent  sets  of  dots  in  box  B. 
4,  8,  .?12,  _?16,  ..  ?20 

4+4+4+4+4=20 

e.  add  4’s,  showing  the  addition  on  the  board.A 

d.  multiply,  showing  the  multiplication  on  the  board.v 
46  5x4  =  20 

Note  the  emphasis  on  the  meaning  of  multiplication  prior  to  a  review  of  computational 
skills.  This  resurvey  stresses  the  association  of  multiplication  with  the  joining  of 
equivalent  sets. 


- — - - - - - 

•  •  •  • 

•  •  •  • 

•  •  •  • 

•  •  •  • 

•  • 

•  • 
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Pupil’s  Objectives 

(a)  To  review  the  relationship  of  multiplication 
to  addition;  and  (b)  to  review  the  idea  that  there 
are  pairs  of  multiplication  facts. 


Background 

Multiplication  is  an  operation  on  two  numbers 
called  factors  which  results  in  a  third  number  called 
the  product. 

Since  numbers  are  properties  of  sets  of  things, 
it  is  natural  for  us  to  consider  operations  on  sets 
in  order  to  prepare  children  for  the  number  opera¬ 
tion  of  multiplication.  Furthermore,  the  operation 
of  multiplication  requires  that  the  sets  be  equivalent. 
Two  or  more  sets  are  said  to  be  equivalent  when  they 
can  be  placed  in  one-to-one  correspondence.  They 
are  equal  if,  and  only  if,  the  elements  of  the  sets 
are  the  very  same  elements.  Therefore,  a  set  of 
five  elephants  is  equivalent  to  a  set  of  five  triangles. 
The  two  sets  are  not  equal,  however,  for  although 
they  have  the  same  number  of  elements,  five,  the 
elements — elephants  and  triangles — are  not  the 
same. 

A  rectangular  array  may  be  constructed  from 
several  equivalent  sets  of 
objects.  An  array  consists  0  0  0  0 

of  rows  and  columns.  Each  0  0  0  0  Array 

row  is  a  set  of  objects  and  0  0  0  0 

the  columns  are  the  result  of 

several  rows  having  the  same  number  of  items. 
This  particular  array  is  composed  of  three  rows, 
each  containing  four  items. 

Frequently,  one  hears  that  multiplication  is  a 
shortcut  for  addition  or  a  quick  way  to  add.  Each 
of  these  impressions  should  be  avoided.  Instead, 
as  the  relationship  between  addition  and  multi¬ 
plication  is  established,  children  should  begin  to 
see  that  under  a  certain  circumstance  multiplica¬ 
tion  is  a  special  way  of  finding  a  sum  found  by  addi¬ 
tion.  The  circumstance  required  is  that  all  ad¬ 
dends  are  equal.  Then,  multiplication  may  be  used 
to  express  the  addend  as  well  as  how  many  of  them 
there  are. 


Teacher’s  Preparation 

It  would  be  very  useful  to  have  a  flannel  board* 
available  on  which  you  can  show  equivalent  sets  of 
circle,  square,  or  triangle  shapes.  You  may  also 
construct  arrays. 

Pre-Book  Lesson 

•  Select  natural  or  contrived  problems,  like  the 
following,  that  stress  the  use  and  meaning  of 
multiplication: 

There  are  6  children  at  each  table  (on 
each  team;  in  each  row).  There  are  four 
tables.  How  many  children  are  there  in  all? 

•  Use  objects  on  a  flannel  board  to  represent 
the  four  sets  of  six  children.  Ask  pupils  to  suggest 
different  ways  for  finding  the  number  for  the  total 
set.  You  should  expect  each  of  the  following  sug¬ 
gestions: 

a.  Count  by  l’s. 

b.  Count  by  6’s. 

c.  Add  four  6’s. 

d.  Add  12  and  12. 

e.  Since  your  pupils  have  been  introduced  to 
multiplication,  they  will  most  likely  also  say, 
“Find  the  product  of  4  X  6.” 

Encourage  the  form  “Four  6’s  =  24.”  Write  it 
on  the  board  in  the  multiplication  forms, 

4  X  6  =  24  and  6 

X  4 
24 

•  Rearrange  the  sets  of  6  shapes  on  the  flannel 
board  to  form  an  array  of  4  rows  with  6  in  each 
row.  By  referring  to  the  array  and  the  sentences 
on  the  board,  have  pupils  tell  what  the  6,  4,  and 
24  mean. 

•  Repeat  the  whole  procedure  for  another 
problem  and  with  other  representative  materials. 
Children  may  use  objects  to  form  arrays  at  their 
desks.  Be  sure  to  stress  the  idea  of  joining  several 
equivalent  sets  and  finding  the  number  for  the 
total  set. 

•  See  2,  page  xix. 
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Using  the  Text  Pages 

•  Ask  pupils  to  use  representative  materials 
at  their  desks  to  manipulate  in  connection  with 
the  oral  work.  Each  child  may  be  provided  with 
one-inch  square  shapes  of  construction  paper. 

•  For  Ex.  3d,  have  pupils  construct  an  array  to 
show  three  5’s  and  turn  the  array  90  degrees  so 
that  five  3’s  can  be  seen.  This  approach  will  supple¬ 
ment  and  complement  boxes  C  and  D  of  the  text 
page.  The  fact  that  both  three  5’s  and  five  3’s 
are  represented  by  one  array  helps  to  show  that 
multiplication  is  commutative.  (Changing  the 
order  of  the  factors  does  not  change  the  product.) 

The  facts  3X5  =  15  and  5X3  =  15  are  re¬ 
ferred  to  as  a  pair  of  multiplication  facts  because 
they  have  the  same  factors  and  the  same  product. 
Only  the  order  of  the  factors  is  different  in  the 
statements  of  the  facts. 

•  For  Ex.  4-6,  also  have  pupils  draw  dot  pictures 
or  demonstrate  with  objects  on  the  flannel  board 
the  multiplication  fact  that  goes  with  each  indicated 
multiplication  to  make  a  pair. 

•  Ex.  7  provides  a  good  opportunity  to  discuss 
the  unique  circumstance  necessary  in  an  addition 
example  in  order  to  use  multiplication  to  find  the 
solution.  Ask  pupils  to  write  addition  examples 
on  the  chalkboard  in  which  multiplication  can  (or 
cannot)  be  used  to  find  the  answers.  Be  sure  to 
ask  pupils  to  explain  why. 

•  Ex.  8-16  should  prove  to  be  easy  written  work 
after  the  good  preparation  of  the  oral  exercises. 

Individualizing  Instruction 

•  All  pupils  may  make  multiplication-fact  cards 
for  the  multiplication  facts  learned  in  grade  3. 
On  one  side  of  the  card  should  be  shown  the  multi¬ 
plication  fact  and  on  the  other  side  a  dot  picture 
which  illustrates  that  fact. 

•  You  (or  a  student  leader)  may  direct  the  Show- 
the- Answer  practice  game  to  review  the  multiplica¬ 


tion  facts  learned  previously.  Observe  pupil  re¬ 
sponses  very  carefully.  It  will  give  you  some  idea 
of  which  pupils  have  reasonable  command  of  the 
multiplication  facts  having  one  factor  no  greater 
than  5  and  which  pupils  are  going  to  need  addi¬ 
tional  developmental  work  in  learning  them.  An 
inventory  test  is  given  later  (on  text  page  57)  to 
help  diagnose  difficulties. 

•  More  capable  children  may  complete  a  multiplica¬ 
tion  chart  like  the  one  shown  below  or  you  may 
wish  to  duplicate  the  empty  chart  for  them. 


X 

1 

2 

3 

4  . 

5 

1 

2 

3 

4 

> 

r 

5 

6 

7 

8 

9 

Most  pupils  will  know  how  to  construct  and  use 
the  chart  from  experiences  in  the  third  grade.  It 
may  be  a  good  idea  to  ask  a  child  to  describe 
briefly  to  the  other  children  how  to  prepare  the 
chart.  To  find  the  product  of  4  X  3,  one  finds 
the  factor  4  shown  at  the  left  and  the  factor  3  shown 
at  the  top.  The  box  in  which  the  two  arrows 
meet  is  the  location  for  the  product  of  4  X  3. 
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3.  To  make  3  flowers,  each  with  5  petals,  how 
many  petals  will  Betty  need? 

a.  How  are  these  flowers  different  from 

those  shown  on  page  46  ?  Each  flower  has  5  petals. 

b.  Are  the  equivalent  sets  of  dots  in  box  C  or 
box  D  used  for  this  problem ?A  Explain.  T[?ree  5's  are 

A  r  shown. 

c.  On  the  board,  show  the  addition  and  the 
multiplication.  5+5+5=15  3x5=15 

d.  Are  the  multiplication  facts  for  dot  pictures  C 

_  „  J  t-v  *  r  r  +-  1  •  3x5=  15  and  5x3=  15  both  show  tf 

&nd  -L)  a  pair  01  tacts.  Ahxplain.  product  of  the  same  two  factors. 


Work  Ex.  4-6  on  the  board. 

4.  How  many  dots  are  in  box  E?  12  Show 
the  multiplication.  3x4=12 

5.  Draw  a  dot  picture  with  3  rows  of  4 

dots  each.  Show  the  addition  and  the  mul¬ 
tiplication.  4+4+4=12  3x4=12 


6.  7+7+7  =21.  Show  the  multipli¬ 
cation.  3x7=21 

17 

7.  3+5+9=?  Why  can  you  not  multiply?  v 

The  addends  are  not  equal. 


[W] 

Copy  the  examples  for  which  you  can  multiply.  Show 
the  multiplication. 


8.  4+9+7  9.  5  +  5  +  5  +  5  4x5=20  10.  6  +  6  +  63x6=1s 

11.  8  +  8  +  8  3X8=24  12.  2  +  7  +  9  +  0  13.  3  +  9  +  8  +  4 


Show  the  multiplication  fact  for  each  addition  and  the 
other  multiplication  fact  of  the  pair. 

14.  7  +  7  =  14  15.  5  +  5  +  5  =  15  16.  9  +  9  +  9  =  27 

2x7=14,7x2=14  3x5=15,5x3=  15  3x 9=27,  9x 3=|7 


■1X4=4 
7X1  =  7 
9x0  =  0 
0x5  =  0 


More  about  Multiplication 

Resurvey:  terms ;  greatness  of  product  [O] 

2  x  4  =  8  is  a  M.  fact.  The  numbers  used  to  find  the 
answer  are  factors,  and  the  answer  is  the  product. 


1.  For  each  of  these  M.  facts,  say  the  factors  and  the 
product: 

a.  4  X  3  =  12  b.  2  X  5  =  10 


o 

o 


u 

D 

“U 

o 


u 

o 


o 

D 

“O 

o 


factor 

c.  4 

factor 

2 

8 

product 


2.  Study  a  to  g.  In  each  example,  is  the  product  less 
or  greater  than  either  of  its  factors  p  greater 


a.  3  X  5  =  15  d.  2  e.  3  f.  4  g.  7 

b.  4x2  =  8  _5  _3  _5  5 

c.  6  X  2  =  12  10  9  20  35 


3.  For  whole  numbers,  is  a  product  always  greater 
than  either  factor  ?A  Study  the  examples  in  the  box. 

We  multiply  factors  to  find  a  product.  When 
the  factors  are  counting  numbers,  the  product 
is  never  less  than  the  greater  factor.  When  one 
factor  is  0,  the  product  is  0. 


4.  Show  how  to  use  the  number-line  picture 
a.  for  2  X  6.  i2  b.  for  4x4.  i6  c.  for  6  X  3.A 
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Copy  Ex.  5-12,  and  find  the 
the  number-line  picture  for  help. 

5.  4  x  520  6.  3  x  3  9  7. 

9.  2  x  7  14  10.  4  x  6  24  if. 


[W] 

product  for  each.  Use 


2  x  9  is 
5  x  3i5 


8. 

12. 


20 

5  X  4a 


21 

3  X  7a 


*  When  1  is  a  factor  in  multiplication,  the  product  is  equal  to  the  other  factor.  One 
is  called  the  identity  element  since  it  maintains  the  identity  of  the  other  factor. 
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Pupil’s  Objectives 

(a)  To  review  the  factors-product  relationship; 
and  (b)  to  review  the  principles  of  multiplying  by 
1  and  by  0. 

Background 

The  algorithms  showing  multiplication  may  be 
in  either  the  horizontal  or  vertical  form.  The  pro¬ 
cedure  used  in  the  Mathematics  We  Need  series  is 
to  have  the  first  numeral  in  the  horizontal  algo¬ 
rithm  and  the  lower  numeral  in  the  vertical  al¬ 
gorithm  tell  how  many  equivalent  sets  there  are. 
The  number  of  members  in  each  set  is  shown  by 
the  second  and  upper  numeral,  respectively. 

When  1  is  a  factor  we  find  a  unique  situation. 
The  product  is  equal  to  the  other  factor.  One  is 
said  to  be  the  identity  element  for  multiplication. 
(It  maintains  the  identity  of  the  other  factor.) 

Any  number  may  be  added  to  zero.  This  may  be 
illustrated  on  a  number  line  by  starting  at  the 
point  for  0  and  moving  to  the  right  the  distance 
desired.  However,  zero  cannot  be  increased  by 
multiplying.  Children  should  be  helped  to  under¬ 
stand  that  any  multiplication  involving  zero  as  a 
factor  results  in  zero  as  the  product. 

Teacher’s  Preparation 

Draw  a  number-line  picture  on  the  chalkboard 
and  duplicate  number-line  pictures  for  individual 
use.  Show  points  for  whole  numbers  from  0 
through  30. 

Pre-Book  Lesson 

•  Show  several  M.  facts  on  the  board  in  which 
neither  1  nor  0  appears  as  a  factor.  Ask  questions 
which  will  elicit  statements  from  pupils  about  the 
relationship  between  the  factors  shown  and  their 
product.  Your  pupils  should  arrive  at  the  general 
conclusion  that  a  product  is  never  less  than  the 
greater  factor  when  one  of  the  factors  is  a  counting 
number.  (Of  course,  when  one  factor  is  0,  the 
product  is  0.) 

•  You  may  find  it  necessary  to  demonstrate 
multiplication  examples  to  give  meaning  to  factors 


and  to  the  product.  If  so,  the  following  activity 
may  prove  useful: 

(a)  Place  4  objects  (blocks,  discs,  and  so 
on)  in  a  container  that  all  pupils  can  see. 

Have  a  pupil  tell  the  number  of  members 
in  the  set.  Show  another  set  of  4  in  another 
container.  Then  show  another  set  of  4. 

Each  time  emphasize  the  number  of  mem¬ 
bers  in  the  set  and  then  ask  how  many  sets 
are  shown  (3).  Then,  construct  an  array 
of  dots  for  the  sets  of  objects  and  review 
with  pupils  the  meaning  of  each  factor  and 
the  product  in  terms  of  this  array. 

(b)  Show  just  one  set  of  5  objects  in  a  con¬ 
tainer.  Then  construct  an  array.  Pupils 
should  see  only  one  row  with  5  objects.  The 
product  will  be  the  same  as  the  greater 
factor. 

(c)  Show  an  empty  container.  Ask  how 
many  objects  it  contains.  Place  more  empty 
containers  beside  the  first  one.  Guide  and 
question  pupils  to  see  that  regardless  of  how 
many  empty  containers  are  included,  the 
total  number  of  objects  will  still  be  zero.  Ask 
if  an  array  with  0  as  a  factor  can  be  con¬ 
structed.  Have  pupils  state  what  the  prod¬ 
uct  will  be  when  0  is  a  factor. 

•  Since  multiplication  is  another  way  of  finding 
a  sum  in  special  cases,  we  can  find  the  product  for  a 
M.  fact  by  adding  on  the  number  line.  Have 
pupils  illustrate  how  to  find  products  for  multi¬ 
plication  facts  on  their  number-line  pictures.  Use 
the  picture  on  the  chalkboard  as  a  model. 

f  6  y  6  y  6 

. . . . .  3x6  =  18 

0  1  2  3  4  5  6  7  8  9  10  1 1  12  13  14  15  16  17  18  19 

Using  the  Text  Page 

During  the  oral  lesson,  explain  to  pupils  both 
the  horizontal  and  vertical  algorithms.  Children 
should  then  work  Ex.  5-12  using  both  forms. 

Individualizing  Instruction 

More  capable  children  may  work  with  slower 
learners  in  helping  them  review  the  multiplication 
facts.  They  may  use  multiplication-fact  cards 
and  the  Show-the- Answer  practice  game. 
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Pupil’s  Objective 

To  compare  problem  situations  suggesting  addi¬ 
tion  with  those  suggesting  multiplication. 

Background 

On  text  page  15  your  pupils  had  to  distinguish 
between  problem  situations  which  involved  joining 
sets  and  those  which  involved  separating  sets  and 
also  the  operation  needed  for  solving  each  type  of 
problem.  Since  addition  and  multiplication  are 
both  related  to  the  joining  of  sets,  a  finer  distinction 
must  be  made  at  this  time  so  as  to  be  able  to 
associate  each  of  these  operations  with  joining 
particular  sets.  This  distinction  lies  in  the  answer 
to  the  question,  “Are  the  sets  being  joined  the 
same  size — that  is,  are  they  equivalent  sets?” 

The  role  of  translation  into  ^-examples  cannot  be 
overemphasized  for  the  activity  reflects  an  under¬ 
standing  of  the  problem  situation,  a  necessary 
condition  for  problem-solving.  In  each  of  these 
problems  the  first  consideration  should  be  given 
to  determining  whether  multiplication  or  addition 
is  suggested.  After  that  distinction  has  been  made, 
pupils  should  write  an  n-example  for  the  problem. 
The  product,  represented  by  n  in  the  sentence, 
may  be  shown  either  at  the  beginning  or  the  end 
of  the  sentence. 

Teacher’s  Preparation 

Have  representative  objects  available  to  use  in 
demonstrating  the  problems  on  the  text  page. 

Pre-Book  Lesson 

•  Use  objects  in  the  room  to  depict  problems 
suggesting  addition  and  problems  suggesting  multi¬ 
plication.  Use  problems  of  local  interest.  Guide 
the  participation  and  discussion  so  that  pupils  will 


state  in  their  own  words  the  following  generaliza¬ 
tions: 

a.  To  find  the  number  for  the  total  set  we  can  add  or 
multiply. 

b.  We  multiply ,  instead  of  adding ,  when  the  sets  to  be 
joined  are  all  of  the  same  size. 

•  Have  pupils  write  ^-examples  for  the  problems 
discussed. 

Using  the  Text  Page 

•  The  first  time  you  discuss  the  problems,  have 
children  tell  what  operation  should  be  used.  Ask 
pupils' to  tell  why  the  operation  they  chose  is  more 
appropriate.  Do  not  find  solutions  to  the  problems 
at  this  time.  They  will  be  required  when  pupils 
arrive  at  text  page  59. 

•  Then,  go  through  the  problems  once  more. 
More  capable  children  may  write  n-examples  for  the 
problems,  working  independently  at  their  desks, 
while  you  conduct  an  oral  activity  in  which  slower 
learners  write  ^-examples  on  the  chalkboard  for  the 
problems.  Stress  the  translation  from  the  problem 
to  the  mathematical  sentence.  Children  should  be 
able  to  read  mathematical  sentences  in  the  same 
way  they  read  anything  else  in  symbolic  form. 

Individualizing  Instruction 

•  Write  simple  n-examples  on  the  board.  All 
pupils  may  write  problems  to  go  with  the  mathe¬ 
matical  sentences. 

•  All  pupils  may  make  dot  arrays  to  illustrate  all 
multiplication  facts  in  which  4  or  5  is  a  factor. 
Perhaps  you  will  want  pupils  to  make  multi¬ 
plication-fact  cards  with  the  fact  shown  on  one 
side  and  the  array  on  the  other. 

•  Pupils  may  work  in  pairs  while  studying 
multiplication  facts  that  have  been  introduced 
previously. 
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Pupils  able  to  distinguish  between  two  addends  and  two  factors 
should  have  little  difficulty  in  the  solving. 


Should  You  Add  or  Should  You  Multiply? 

Non-equivalent  or  equivalent  sets  [O] 

*  Tell  whether  you  know  numbers  to  use  as 

a.  two  addends,  so  you  should  add. 

b.  two  factors,  so  you  should  multiply. 


1.  Mary  put  2  forks  at  each  of  6  places  at  the  table. 

How  many  forks  in  all  did  she  bring  to  the  table ?tw°  factors;  12  forks 


2.  Three  small  dishes  for  jelly,  onions,  and  radishes 
and  2  larger  dishes  for  other  things  were  on  the  table. 

How  many  dishes  of  these  kinds  were  there?  3+°2-ndo?  0=3+2;  5  dishes 


3.  Mary  brought  to  the  table  4  glasses,  then  2  more 

1  ^  .  two  addends 

glasses,  that  was  how  many  glasses  m  all?  4+2=n  or  n=4+2;  6  glasses 


4.  Each  of  the  6  people  will  use  3  spoons.  How  many 
spoons  will  be  needed  all  together?  6x°3=nCto°rrn=6x3;  is  spoons 


5.  For  table  decorations  there  are  3  little  vases.  Each 

.  -  T  T  .  two  factors 

has  5  tmy  roses.  How  many  roses  are  m  the  vases?  3xs=n  or  n=3xs; 


15  roses 


6.  There  is  a  large  center  bouquet  made  up  of  8 
red  and  6  white  roses.  The  bouquet  has  how  many  roses?  two  addends 

8+6  =  n  or  n  =  8  +  6;  14  roses 

**  On  the  board  write  an  ^-example  for  each  problem. 

For  Ex.  1,  because  6  and  2  can  be  thought  of  as  two 
factors,  you  may  write,  “6x2  =  w”  or  “n  =  6  x  2.” 


**  Pupils  have  further  experience  in  translating  from  the 
situation  of  the  problem  to  the  n-example. 
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*  Understandingjdivision  is  stressed  prior  to  a  review  of  computational  skills. 


£  (A  t# 

II81I 

J  ti 


B 

15  -  5  =  3 
3 

5ll5 


Understanding  Division  (D.) 

Resurvey:  meaning  [O] 

1.  The  15  stamps  Ellen  bought  were  in  rows  of  5. 
How  many  equivalent  subsets  were  there? 

You  can  find  out  by 

a.  using  picture  A.  How  many  rows?  3 

b.  subtracting  5’s  from  15.  15th-e5  =  10; 

10  —  5  =  5;  5-5  =  0.  You  subtract  _?_  5’s. 

c.  dividing.  Read  Ex.  B,  “15  divided  by  5 
equals  3.”  What  signs  tell  you  to  divide?  r~ 


d.  Did  you  find  how  many  equivalent  subsets 
of  5  stamps  in  a  set  of  1 5  stamps  or  the  number  for 

each  of  the  equivalent  subsets  ?  h  ow  many  equivalent  subsets? 

2.  Ellen  turned  the  15  stamps  as  in  picture  C. 
How  many  stamps  are  there  in  each  row? * *  3 4 

a.  To  find  out,  do  what  you  did  in  Ex.  la-lc. 

b.  In  this  problem  did  you  find  how  many  equivalent 
subsets  there  are  in  a  set  of  15  stamps  or  the  number  for 


c  99}m 
99  9 
9  mm 
mm'm 


each  of  the  equivalent  subsets? 


each  of  the 
sets. 


3.  George  made  3  equivalent  subsets  from  12  books. 
What  was  the  number  for  each  of  the  subsets? 

a.  Do  you  find  how  many  equivalent  subsets  or  the 

The  number  for  each 

number  for  each  of  the  equivalent  subsets  ?°f  the  equiva lents 

x  subsets.  4 

b.  On  the  board,  show  the  division  in  two  ways.  3/TT 

1 2  -b  3  =  4 

4.  Because  each  subset  of  4  books  was  too  heavy  to 
carry,  George  separated  the  12  books  into  subsets  of  3. 
How  many  subsets  did  he  have  then? 

xvrt  .  •  .  i  •  «v  / o  t'*  ->  \  How  many  equivalent 

a.  What  is  the  question?  (See  Ex.  3a.)Subsets  were  there? 

b.  On  the  board,  show  the  division  in  two  ways.  3/T2 

12+  3=  4 
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Pupil’s  Objective 

To  review  the  two  problem  situations  which  use 
division:  (a)  that  which  requires  us  to  find  how 
many  equivalent  subsets  there  are  in  a  total  set;  and 
(b)  that  which  requires  us  to  find  the  number  for 
each  of  several  equivalent  subsets. 

Background 

There  is  but  one  operation  called  division.  But, 
like  subtraction,  division  may  be  used  for  different 
problem  situations:  (1)  measurement  situations; 
and  (2)  partitive  situations. 

Measurement  idea.  Basic  question,  “How  many 
equivalent  sets  of  a  given  size  are  contained  in  a 
given  larger  set  of  things?”  For  example,  “How 
many  subsets  of  4  are  there  in  a  set  of  12  things?” 

Partitive  idea.  Basic  question,  “What  is  the 
number  for  each  of  a  given  number  of  equivalent 
subsets  made  from  a  given  set  of  things?”  For 
example,  “If  a  set  of  12  things  is  separated  into  4 
equivalent  subsets,  what  will  be  the  number  for 
each  subset?” 

For  both  situations,  the  answer  is  3.  For  the 
measurement  situation,  the  3  tells  us  how  many 
subsets  of  4  things;  while  for  the  partitive  situation 
the  3  tells  us  the  number  for  each  subset. 

It  is  not  important  that  pupils  know  and  use 
the  terms  “measurement”  and  “partitive.”  It  is 
important  that  they  know  there  are  two  types  of 
problem  settings  that  use  division.  This  probably 
is  best  emphasized  by  a  discussion  of  what  the 
answer  tells  ( how  many  subsets  of  a  given  set  or  the 
number  for  each  of  the  equivalent  subsets). 

We  may  use  subtraction  to  help  find  the  solution 
for  both  situations  (measurement  and  partitive). 
Perhaps  the  following  illustration  will  clarify  the 
two  situations  and  their  relationship  to  subtraction : 

Measurement  Partitive 

oooooooo 

4^  T-  T  T 

oo  oo  oo  oo 

How  many  subsets  of  2  in  a  How  many  in  each  of  2 
set  of  8  things?  equivalent  subsets  of  a  set 

of  8  things? 


For  a  measurement  situation,  when  2  is  sub¬ 
tracted  repeatedly,  it  shows  the  removal  of  subsets 
of  2.  For  a  partitive  situation,  when  2  is  subtracted, 
it  indicates  that  each  of  the  elements  of  the  set  is 
placed  in  one  of  the  two  subsets  of  8. 

Teacher’s  Preparation 

Have  a  flannel  board  and  geometric  cutouts 
available  for  demonstration  purposes.  Each  child 
should  be  provided  with  manipulative  objects  to 
be  used  at  his  desk.  One-inch  square  shapes  of 
construction  paper  will  be  adequate  for  this  pur¬ 
pose. 

Pre-Book  Lesson 

•  Refer  to  a  classroom  situation  in  which  the 
number  for  the  total  set  is  known.  Then,  have 
pupils  determine  how  many  subsets  of  a  given  size 
are  contained  in  the  total  set.  The  question  may 
be,  “How  many  subsets  of  4  are  there  in  the  set  of 
20?”  (It  is  imperative  at  this  time  that  the  re¬ 
mainder  for  the  division  be  0.) 

•  Direct  pupils  to  count  15  objects  and  place 
them  in  a  pile  on  their  desks.  Then,  have  them 
find  how  many  sets  (groups,  piles,  bunches)  of  3 
they  find  in  the  pile  of  15.  Continue  this  type  of 
manipulation.  Have  children  find  (with  objects) 
how  many  4’s  in  24;  5’s  in  20;  2’sinl6;  and  so  on. 
It  is  very  important  to  keep  stressing  the  two  kinds 
of  information  that  are  known  in  this  type  of  situa¬ 
tion.  First,  they  know  the  size  of  the  set  to  begin 
with.  Second,  they  know  the  size  of  each  subset 
to  be  removed.  They  are  to  find  how  many  of  these 
subsets  can  be  removed  from  the  larger  set. 

Relate  the  manipulation  of  objects  in  each 
demonstration  to  two  division  forms  your  pupils 
have  learned  for  the  question  “How  many  4’s  in 

6 

24?”  They  are  24  4  =  6  and  4)24.  Both 

forms  should  be  written  and  discussed  at  this  time. 
Be  sure  pupils  understand  the  meaning  of  each 
numeral  and  what  the  answer  tells. 

•  Discuss  with  pupils  the  idea  that  another  kind 
of  question  may  be  asked  about  24  and  4.  Say, 
“Listen  carefully  to  what  I  ask.  If  we  separate 
24  things  into  4  equivalent  subsets,  how  many  will 
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be  in  each  subset?”  Have  pupils  use  the  objects 
at  their  desks  to  find  the  solution  to  this  question. 

You  may  wish  to  use  other  objects  in  the  class¬ 
room  as  you  first  demonstrate  this  type  of  problem. 
Usually,  a  child  will  place  one  object  at  a  time 
in  each  of  the  four  piles  until  all  24  objects  have 
been  placed.  After  the  demonstration,  have  an¬ 
other  child  make  marks  on  the  chalkboard  to  show 
the  same  distribution.  All  pupils  should  participate 
by  using  the  representative  objects  at  their  desks. 
The  task  is  to  determine  the  number  for  each 
equivalent  set.  Again  relate  the  demonstration  to 
the  two  division  forms,  using  -s-  and  ) 

•  Write  on  the  chalkboard  a  number  sentence 
like  24  -v-  3  —  n.  Have  pupils  state  the  two  differ¬ 
ent  questions  which  may  be  associated  with  this 
division  sentence. 

Using  the  Text  Pages 

•  Use  objects  in  the  room  and  manipulative 
materials  at  pupils’  desks  to  foster  as  much  insight 
and  understanding  as  possible  in  discussing  Ex.  1-4. 
Emphasize  the  use  of  both  forms  of  showing  the 
division  and  have  pupils  use  both  forms  for  each  of 
these  exercises. 

•  For  Ex.  5-8,  pupils  should  see  two  related 

division  facts  for  each  array.  Box  D,  for  example, 
shows  8  -t—  4  =  2.  By  turning  the  text  page  90 
degrees,  it  is  then  possible  to  see  the  fact,  8  2  =  4. 

•  Ex.  9  suggests  an  idea  that  was  introduced  in 
the  third  grade.  Pupils  learned  then  that  the  solu¬ 
tion  to  the  example  ^  of  9  objects  may  be  found  by 
dividing  9  by  3. 

•  Ex.  10.  Since  division  is  related  to  removal 
in  much  the  same  way  as  subtraction,  we  can  find 
the  unknown  factor  for  a  D.  fact  by  subtracting, 
using  the  number  line.  Demonstrate  the  use  of  the 
number-line  picture  below  as  a  means  of  finding 
the  unknown  factor  for  the  division  fact  indicated 
by  1 5  -5-  3  =  ? 


0  1  2  3  4  5  6  7  8  9  10  1 1  12  13  14  15  16  17  18 

A —  3  — A —  3  — A —  3 _ A _ 3 _ A  3 _ J 


1 5  -J-  3  =  5 


•  Ex.  11-14.  Encourage  pupils  to  turn  the  arrays 
90  degrees  to  see  the  related  division  fact  repre¬ 
sented.  Pupils  may  construct  dot  arrays  to  help 
with  Ex.  15-20. 


Individualizing  Instruction 


•  Not  all  pupils  will  be  at  the  same  level  in 
mastery  of  the  division  facts  they  have  learned. 
However,  they  all  should  be  able  to  arrive  at  the 
solution  to  a  division  fact  in  one  of  these  ways: 

a.  For  4)20,  some  pupils  may  need  to  subtract 
each  4  separately: 


4)20 
-  4 

(1)1 

16 

-  4 

(1) 

12 

-  4 

(1) 

8 

-  4 

(1) 

4 

-  4 

(1), 

0 

►five  4’s 


After  a  4  is  subtracted,  (1)  is  written  beside 
the  numeral  4  to  show  that  one  4  has  been  sub¬ 
tracted.  Then,  when  all  subtracting  is  completed, 
the  (l)’s  are  added  to  determine  how  many  4’s 
were  subtracted. 

b.  By  use  of  the  distributive  property,  it  is  possible 
to  subtract  more  than  one  4  at  a  time  and  yet  not 
subtract  all  five  4’s  at  once. 


4)20 
-  12 
8 

-  8 

0 


(3)1 

(2) 


►five  4’s 


In  this  instance  the  child  subtracted  three  4’s 
the  first  time.  (He  knew  the  M.  fact  3X4  =  12.) 
Then,  he  subtracted  the  remaining  two  4’s. 

c.  The  more  capable  children  will  probably  subtract 
all  five  4’s  at  one  time. 

4)20 

—  20  (5)  five  4’s 

0 

This  is  a  more  mature  level  of  mastery,  but  it 
is  not  necessarily  more  appropriate  for  all  pupils. 
Each  child  should  use  the  approach  most  appro¬ 
priate  for  his  level  of  understanding  and  knowledge. 

•  All  pupils  may  make  division-fact  cards  showing 
two  related  facts  on  one  side  of  the  card  and  on  the 
other  side  a  dot  array  which  illustrates  the  facts. 
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Use  of  arrays 


*To  find  how  many  equivalent  subsets  in  a 
total  set  or  to  find  the  number  for  each  of  the 
equivalent  subsets,  we  may  divide. 

5.  On  the  board,  show  the  two  D.  facts  for  the  set 
of  dots  in  picture  D.  We  call  these  dots  an  array. ;A8" 2=4 

20^4=5;  20^5  =  4 

6.  On  the  board,  show  the  two  D.  facts  for  array  E.a 

Yes 

7.  DoesYe array  E  show  that  20  -r-  4  =  5? a  that 

_  .  «.  .  There  are  20  dots  arranged  in  4  rows 

20  -f-  D  =  4 ?A  Explain.  (20 A  4- 5)  and  5  columns  (20^5=4). 

8.  Does  array  F  show  2  D.  facts  ?N»Why?tThl’.*,:iTb."d  t 

the  columns  are  equal. 

9.  Does  array  F  show  that  i  of  9  dots  is  3  dots?  Yes 


10.  On  the  board,  draw  a  number-line  picture  like 
that  below  and  show  how  to  find  the  answer  for 
a.  15  -s-  3.  s  b.  24  4-  6.  4  c.  18  4-  3.  6  d.  16  ~  4? 


■Hi 

. 

i  I  mM  1 


[w] 

Show  as  many  D.  facts  as  you  can  for  each  array. 

21 A  3=7;  21 A  7=3  10A  2=5;  10T  5  =  2  16^4=4  24T  4  =  6;  24-h  6  =  4 

14. 


For  Ex.  15-20  some  of  the  answers  are  wrong.  Check 
(a)  by  using  the  number-line  picture;  (b)  by  subtracting. 

Then  copy  each  example  with  the  correct  answer. 

x4  5  x3  3 

15.  4)16  16.  5)20  17.  6)24  18.  3)15  19.  7)21  20.  8)24 

51 

*  It  is  important  that  pupils  recognize  these  two  types  of  problem  situations  that  use 
division.  An  explanation  of  each  type  of  situation  can  be  found  on  Teacher’s  Pages 
50  and  51 . 


*  Understanding  the  relationship  among  the  facts  in  each  of  Ex.  1-3 
can  lay  the  foundation  for  understanding  sets  of  M.  and  D.  facts. 


A 

JL 

6)6 

B 

_6 

1)6 


c  •  • 


D  .  • 


52 

**  When 


More  about  Division 

Resurvey:  factors-product  relationship  [O] 

*1.  Name  the  product  and  the  factors  for  each  example. 

factor  product  product  factor  product  ^factor 

a.  3  X,6  =  18  b.  18  -s-  3  -  6  c.  18  +  ,6  =  3 

factor  factor  factor 

2.  Do  you  multiply  or  divide  to  find  each 

multiply  .  multiply 

a.  3  X  6  =  n  b.  n  +  3  =  o  c 

If  we  know  the  factors,  we  can  multiply  to 
find  the  product. 

3.  Tell  whether  to  multiply  or  divide  to  find  the  un¬ 
known  factor  in  each  example. 

divide  divide  divide 

a.  n  X  6  =  18  b.  18  -f-  3  =  n  c.  18  -f-  n  =  6 

If  we  know  a  product  and  one  of  its 
two  factors,  we  can  divide  by  the  known 
factor,  except  when  it  is  0,  to  find  the 
unknown  factor.  We  never  divide  by  0. 

4.  Is  each  answer  equal  to  or  greate|rsth|an  or 
less  than  the  product  shown  in  box  A? /than  the 
product  shown  in  box  B?  equal  to 

**  If  the  factor  we  divide  by  is  a  count¬ 
ing  number,  the  other  factor  is  equal 
to  or  less  than  the  product.  We  do  not 
divide  by  0. 

12^  3=4 

5.  For  array  C,  what  is  the  pair  of  D.  facts?  12^4=3 

6.  Why  is  there  no  pair  of  D.  facts  for  array  D? 

The  numbers  for  the  rows  and  for  the  columns  are  equal. 

7.  Which  of  these  facts  are  one  of  a  pair?  b  and  c 

a.  25  5  =  5  b.  24  6 =  4  c.  14  4-  7  =  2 


3  8 

4)12  2)16 


_0  _9 

4)0  1)9 


1  is  the  known  factor  in  division,  the  unknown  factor  is  equal  to  the  product. 
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Pupil’s  Objectives 

(a)  To  review  the  factors-product  relationship 
shown  in  division,  and  (b)  to  review  the  special 
cases  when  1  is  a  factor  and  when  0  is  a  product. 

Background 

Since  dividing  by  a  number  is  the  inverse  of 
multiplying  by  that  number,  your  pupils  have  al¬ 
ready  been  exposed  to  the  ideas  reviewed  on  this 
page  within  the  context  of  multiplication.  In  your 
questioning  and  guided-discovery  activities,  you 
should  help  pupils  to  state  generalizations  like  the 
following: 

a.  When  two  factors  are  known ,  the  product  may  be 
found  by  multiplication. 

b.  When  the  product  and  one  of  its  two  factors  are 
known ,  the  unknown  factor  may  be  found  by  division. 

c.  When  7  is  a  factor,  the  unknown  factor  is  equal  to 
the  product. 

d.  When  0  is  the  product,  the  unknown  factor  is  0. 
Your  pupils  have  learned  that  if  0  is  a  factor, 

the  product  is  0. 

Now,  let  us  consider  a  case  where  0  is  a  factor 
(divisor)  and  the  product  (dividend  represented 
by  a)  is  any  number  other  than  0.  Then,  the  un¬ 
known  factor  (quotient)  is  some  number,  n,  such 
that  0  X  n  =  a.  But,  we  have  learned  that  0  X  n 
=  0.  And  yet,  we  just  stated  in  the  sentence  above 
that  a  represents  any  number  other  than  0.  So  the 
statement,  n  =  a  0  or  0  X  b  =  a  is  meaningless. 
It  is  agreed  that  division  by  zero  is  not  permissible. 

Pre-Book  Lesson 

•  Write  the  words  “factors”  and  “product”  on 
the  chalkboard.  Ask  pupils  to  define  the  words. 
On  the  board,  write  the  multiplication  sentence, 
“6X4  =  24”.  Ask  a  child  to  identify  the  factors 
and  the  product  in  this  sentence.  Then  write  on 
the  board,  “24  -5-  4  =  6.”  Ask,  “Is  24  still  the 
product  in  this  sentence?  Are  4  and  6  the  factors?” 
Have  pupils  explain  their  answers. 

•  Write  on  the  board  sentences  like  the  following: 

18-j-n  =  6  n  X  5  =  20  2  X  7  —  n 
Ask  whether  n  represents  a  factor  or  a  product. 


•  Review  briefly  0  as  a  factor.  If  appropriate, 
demonstrate  with  empty  containers  the  idea  that 
five  0’s  =  0  and  seven  0’s  =  0.  Be  sure  that  all 
pupils  understand  that  the  product  is  always  0 
when  one  factor  is  0. 

Perhaps  one  of  the  more  capable  children  can  make 
it  clear  to  the  class  that,  if  we  were  to  follow  the 
rule  of  the  factors-product  relationship  and  divide 
by  the  factor  0,  we  would  have  the  confusing 
statements  0  —  0  =  5  and  0  -t-  0  =  7,  and  so  on. 

Using  the  Text  Page 

•  Have  pupils  tell  ways  in  which  all  sentences 
in  Ex.  1  are  alike.  Then  discuss  ways  in  which  the 
sentences  are  not  alike.  Do  the  same  kind  of 
analysis  for  the  sentences  in  Ex.  2  and  3.  Your 
pupils  should  arrive  at  the  first  two  generalizations 
noted  in  the  Background. 

They  should  also  notice  that  division,  unlike 
multiplication,  is  not  commutative. 

•  Write  other  examples  to  go  with  the  examples 
in  boxes  A  and  B  to  assist  pupils  in  arriving  at  the 
generalizations  noted  in  the  Background  about  1 
as  a  factor  and  0  as  a  product. 

•  To  emphasize  the  idea  of  pairs  of  D.  facts, 
have  pupils  make  dot  arrays  on  the  board  to  show 
other  pairs  of  D.  facts  than  the  ones  shown  in  the 
text.  Have  pupils  explain  why  the  dot  array  in 
box  G  may  be  used  to  illustrate  the  two  facts, 
12-s-4  =  3  and  12  -5-  3  =  4. 

Individualizing  Instruction 

•  Use  objects  in  the  room  and  have  pupils  con¬ 
struct  dot  arrays  as  frequently  as  fiecessary. 

•  More  capable  children  (perhaps  all  pupils )  may 
gain  valuable  insight  from  the  following  activity : 

1)16  2)16  4)16  8)16  16)16 

Have  pupils  find  the  unknown  factor  for  each 
example.  Then,  discuss  the  results.  As  the  known 
factor  becomes  greater,  what  happens  to  the  un¬ 
known  factor?  Or,  as  the  known  factor  becomes 
less,  what  happens  to  the  unknown  factor?  Be 
sure  to  keep  in  mind  that  the  product  remains 
constant  in  these  examples. 
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Pupil’s  Objectives 

(a)  To  differentiate  between  the  needs  for  the  use 
of  division  and  subtraction  in  solving  problems; 
and  (b)  to  write  n-examples  for  problems. 

Background 

In  order  to  use  skill  in  selecting  number  opera¬ 
tions  for  problem-solving,  each  of  these  skills  must 
be  seen  related  to  the  social  settings  to  which  it 
may  be  applied.  Your  pupils  have  already  seen 
subtraction  related  to  four  types  of  problem  situa¬ 
tions: 

a.  how  many  left  after  some  have  been  removed 

b.  how  many  gone 

c.  how  many  more  needed 

d.  comparison  of  two  sets 

They  have  found  two  different  types  of  applica¬ 
tions  for  the  division  operation: 

a.  the  measurement  situation 

b.  the  partitive  situation 

Since  both  subtraction  and  division  are  related 
to  separating  a  set  into  smaller  subsets,  it  is  appro¬ 
priate  to  give  practice  in  differentiating  between 
needs  for  the  use  of  these  two  operations. 

Emphasis  must  be  given  to  the  idea  that  division 
is  unique  in  that  it  is  used  when  several  equivalent 
subsets  (same  in  size)  must  be  removed,  while 
subtraction  is  used  when  only  one  subset  is  re¬ 
moved  or  when  nonequivalent  subsets  are  re¬ 
moved. 

Translation  of  information  from  the  verbal 
sentence  to  the  mathematical  sentence  activates 
problem-solving  skills.  It  is  not  necessary  to 
require  the  n-example  as  a  basis  for  finding  the 
solution  to  the  problem,  but  since  it  motivates 
analysis  of  the  problem,  it  is  a  desirable  procedure. 

Pre-Book  Lesson 

•  Use  objects  in  the  classroom  and  at  the  pupils’ 
desks  to  demonstrate  problem  situations  which 
call  for  subtraction: 

a.  Have  the  children  show  a  given  set.  Then, 
have  them  actually  remove  some  objects  and  answer 
the  question,  “ How  many  are  left?” 


b.  Have  pupils  show  two  different  sets  of  objects. 
Ask  questions  like,  “ How  many  more  (or  fewer)  are 
there  in  set  A  than  in  set  B?” 

c.  Have  pupils  show  a  set  of  objects.  Let  two 
children  work  together  and  count  the  objects. 
Then  one  child  may  remove  any  number  of  objects 
from  the  set.  The  other  pupil  may  tell  how  many 
are  gone  after  counting  the  objects  remaining. 

•  Through  the  use  of  objects,  have  pupils  review 
and  demonstrate  the  two  division  situations: 

a.  Have  pupils  show  a  set  of  15  objects.  Remove 
subsets  of  3  items  each  to  find  how  many  subsets 
of  3  are  contained  in  the  set  of  15  objects. 

b.  Have  pupils  show  the  same  given  set.  Sepa¬ 
rate  this  set  into  5  subsets  to  find  the  number  for 
each  of  the  subsets. 

As  each  division  idea  is  developed  and  demon¬ 
strated,  have  a  child  write  on  the  board  the  division 
sentence  for  practice  in  translation. 

Using  the  Text  Page 

•  Have  selected  pupils  read  each  problem. 
Then,  ask  a  child  to  tell  whether  he  would  subtract 
or  divide  to  find  the  answer  to  the  problem.  Be 
sure  to  elicit  from  the  child  why  the  operation  he 
chooses  is  appropriate. 

•  When  necessary  or  appropriate,  use  objects 
in  the  room  to  demonstrate  a  problem. 

•  After  all  problems  have  been  discussed  thor¬ 
oughly  (with  no  attempt  at  finding  a  solution), 
have  a  different  pupil  write  on  the  board  a  mathe¬ 
matical  sentence  for  each  problem. 

Individualizing  Instruction 

•  Slower  learners  who  have  difficulty  in  identifying 
the  correct  operation  to  use  for  each  problem  should 
work  as  a  group  with  objects  in  illustrating  simple 
situations  for  which  division  or  subtraction  is  used. 
Then  help  them  to  associate  the  correct  operation 
with  the  situation. 

•  More  capable  children  may  illustrate  with  draw¬ 
ings  four  of  the  text-page  problems — two  requiring 
the  use  of  subtraction  and  two,  division.  The  pic¬ 
tures  are  to  show  the  separating  mechanics. 
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Should  You  Divide  or  Subtract? 

Referring  to  another  problem  for  a  number  [O] 

Each  time,  tell  whether  you  know  a 

a.  sum  and  addend,  so  you  subtract. 

b.  product  and  factor,  so  you  divide. 

1.  May  took  25  coins  from  her  bank, 
and  put  them  in  piles  of  5.  How  many 

piles  could  she  make?  product  and  factor;  5  piles 

2.  May  put  15  dimes  in  5  piles  of  the 
same  size.  How  many  dimes  were  in  each 

pile?  product  and  factor  15-^5=n;  3  dimes 


3.  She  put  9  dimes  in  her  pocket  and  the  others  back  in 
her  bank.  How  many  dimes  did  she  put  back? 

4.  May  spent  80  for  one  candy  bar.  If  she  had  90 0 
at  first,  how  much  money  did  she  have  left? 

5.  In  the  supermarket,  May  could  buy  a  package 
having  6  bars  of  candy.  How  many  packages  did  she 

need  in  order  to  get  18  bars?  product  and  factor  18^  6=  n;  3  packages 


6.  After  buying  the  packages  of  candy,  she  bought  her 
sister  4  toy  animals,  each  at  the  same  price.  If  she  paid 

36^  for  them,  how  much  did  each  toy  animal  cost?  3^4 L™d  9°ctor 

7.  When  May’s  sister  paid  190  for  a  larger  toy  animal, 
how  much  of  her  350  did  she  have  left?  T0d  addenw 


On  the  board,  write  an  ^-example  for  each  problem. 
For  Ex.  1,  because  25  and  5  may  be  thought  of  as  a  product 
and  the  known  factor,  you  may  write,  “25  +  5  =  w” 

or  “w  =  25  4-  5.”  Answers  shown  are  for  work  called  for  on  oaae  60. 


Answers  shown  are  for  work  called  for  on  page  60. 
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*  See  the  Background  section  of  Teacher’s  Pages  54  and  55  for  a  discussion 
of  these  properties.  Do  not  stress  terminology  at  this  time. 


^Important  Ideas  about  Multiplication 

Properties:  Commutative,  Associative,  Distributive,  Binary,  Closure,  Identity  [O] 

Knowing  an  answer  for  a  multiplication  helps  you  to 
know  the  answer  for  another  multiplication. 

1.  Say  a  second  multiplication  you  know  for  each 
example  in  row  A. 

A.  4  X  9  =  36v  3  x  65  =  195  v  5  X  189  =  945v 

9x4=36  65x3=195  189x5=945 

2.  For  the  second  multiplication,  did  you  just  change 
the  order  of  the  factors  and  have  the  same  product?  Yes 

3.  Explain  why,  when  you  learn  one  multiplication 
fact  with  two  different  factors,  you  also  know  another.  v 

Changing  the  order  of  the  factors  does  not  affect  the  product. 

4.  Explain  how,  with  three  factors,  you  can  multiply 
to  get  the  products  shown  in  row  B.  You  use  only  two 
factors  at  a  time. 

6x4=24  12x5  =  60  12x3=36 

B.  2x3x4  =  24  3x4x5  =  60  2x6x3  =  36 

2x  12=24  3x20=60  2x  18  =  36 

a.  Did  you  first  associate  and  multiply  the  first  and 
second  factors  and  then  multiply  the  third  factor  by 

Answers  that  product?  or 

b.  Did  you  first  associate  and  multiply  the  second  and 
third  factors  and  then  multiply  that  product  by  the 
first  factor? 

Because  you  might  write  for  2  X  3  X  4  =  24, 

“(2  X  3)  X  4  =  24”  or  “2  x  (3  x  4)  =  24,”  we  may  say 
that  (2  X  3)  X  4  =  2  X  (3  X  4). 

5.  At  the  board,  write  each  example  in  row  B  to  show 

(2x  3)x  4=  24„  2x  (3x.4)=  24;  (3x4)x5  =  60,  3x(4x5\=6Ck  (2x6)x3=36, 

two  ways  in  which  you  may  associate  the  factors.  2x  (6x3)= 36 

6.  If  you  multiply  a  whole  number  by  a  whole  number, 

Y  e  s 

do  you  always  get  a  whole-number  answer  ?A Try  it  out. 
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Pupil’s  Objective 

To  review  some  important  properties  and  ideas 
about  the  operation  of  multiplication. 

Background  (Also  see  Background,  pages  330-331) 

Your  pupils  have  been  learning  about  several 
sets  of  numbers  (counting  numbers,  whole  numbers, 
fraction  numbers,  and  negative  numbers).  They 
have  studied  about  four  operations  which  may  be 
performed  on  the  counting  and  whole  numbers. 
Certain  key  properties  have  been  developed  intu¬ 
itively  which  govern  the  operations  on  the  sets  of 
numbers.  Learning  the  structure  of  mathematics 
includes  exploring  the  properties  which  govern 
each  operation  on  the  sets  of  numbers. 

The  commutative  property  is  concerned  with  the 
order  in  which  numbers  are  presented  when  per¬ 
forming  an  operation.  We  learned  that  the  order 
of  two  addends  may  be  changed  when  adding, 
without  affecting  the  sum.  However,  in  subtrac¬ 
tion,  changing  the  order  of  the  numbers  used  will 
affect  the  result.  When  multiplying  two  whole 
numbers,  the  order  of  the  factors  may  be  changed 
without  affecting  the  product. 

The  Associative  Property  of  Multiplication 
involves  the  same  idea  as  the  Associative  Property 
of  Addition.  Its  use  is  necessitated  by  the  fact  that 
multiplication,  like  addition,  is  a  binary  operation 
in  that  we  can  never  multiply  more  than  two 
numbers  at  one  time.  Thus,  the  associative  pro¬ 
perty  is  useful  to  us  when  there  are  three  or  more 
factors  to  be  multiplied.  The  result  is  that  (by 
making  use  also  of  the  Commutative  Property  of 
Multiplication)  we  can  multiply  any  two  of  the 
factors  first  before  we  multiply  by  another  factor 
and  the  product  will  not  be  affected. 

The  Distributive  Property  of  Multiplication  is 
an  extremely  important  helper  which  pupils  may 
employ  in  learning  the  M.  facts  or  when  multi¬ 
plying  any  two  numbers.  The  distributive  pro¬ 
perty  permits  us  to  use  one  operation  to  help  find 
the  result  of  another  operation.  We  may  use  either 
addition  or  subtraction  to  assist  in  working  a 
multiplication  example.  Consequently,  we  say 


that  multiplication  is  distributive  over  addition  and 
that  this  property  is  also  useful  in  subtraction. 
Consider  the  example  3  X  9  =  ?  A  child  may 
not  know  the  product  of  3  X  9  immediately,  but 
it  is  possible  for  him  to  use  what  he  does  know  to 
find  the  product.  For  example,  he  may  know  that 
3X4  =  12  and  that  3X5  =  15.  Therefore, 
three  4’s  plus  three  5’s  would  equal  three  9’s. 
[i.e.,  (3  X  4)  -f  (3  X  5)  =  (3  X  9)]  In  this  case, 
we  used  addition  to  help  find  the  product.  Suppose, 
however,  we  had  thought  of  three  9’s  as  three  10’s 
minus  three  l’s.  Then  (3  X  10)  —  (3  X  1)  = 
(3  X  9).  In  this  case,  subtraction  was  used  to  find 
the  solution.  It  is  not  necessary  to  stress  the  ter¬ 
minology,  as  such,  but  the  principle  involved  must 
be  taught. 

A  set  of  numbers  is  either  closed  for  a  particular 
operation  or  it  is  not  closed.  We  find  that  the  set 
of  whole  numbers  is  closed  for  multiplication  be- 
because  the  result  of  multiplying  two  whole  num¬ 
bers  will  always  be  a  whole  number.  This  same 
thing  cannot  be  said  for  division  of  whole  numbers. 
The  answer  for  some  division  examples  may  be  a 
mixed  form.  You  will  recall  that  the  set  of  whole 
numbers  is  closed  for  addition  but  not  closed  for 
subtraction. 

When  multiplying  whole  numbers,  there  is  a 
unique  number  referred  to  as  the  identity  element. 
Its  uniqueness  stems  from  the  fact  that,  when  this 
number  is  a  factor,  the  product  is  equal  to  the 
other  factor.  Of  course,  1  is  the  identity  element 
for  multiplication.  In  addition,  this  unique  ele¬ 
ment  is  0,  as  you  will  recall. 

Each  property  reviewed  on  this  page  has  been 
developed  intuitively.  What  we  call  the  properties 
— their  names — is  not  nearly  so  important  as 
knowing  how  to  use  them. 

Teacher’s  Preparation 

It  may  be  necessary  to  use  concrete  demonstra¬ 
tions  in  connection  with  the  discussion  on  text 
pages  54  and  55,  depending  on  the  background  of 
your  pupils.  You  may  want  to  make  dot  arrays  to 
use  in  connection  with  the  commutative  and 
distributive  properties,  in  particular. 
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Pre-Book  Lesson 

•  Write  the  sentence  6X3  =  n  on  the  chalk¬ 
board.  Ask  a  child  to  draw  an  array  on  the  board 
which  may  be  used  with  the  sentence.  Then  write 
3X6  =  n  below  the  first  sentence  written.  Have 
an  array  drawn  to  go  with  this  sentence.  Ask 
pupils  to  tell  the  ways  in  which  the  two  sentences 
are  alike.  Then  have  them  describe  ways  in  which 
the  two  sentences  are  different.  As  a  result  of  this 
analysis  and  discussion  and  an  examination  of  the 
arrays,  your  pupils  should  state  in  their  own 
words  the  Commutative  Property  of  Multiplication. 

•  You  may  use  the  3  by  6  array  in  connection 
with  the  distributive  property.  Separating  this 
array  into  various  two-part  arrangements  such  as  a 
3  by  4  array  and  a  3  by  2  array  should  help  in 
developing  use  of  this  property. 

Using  the  Text  Pages 

•  Read  and  discuss  each  exercise  in  the  oral  work. 
Develop  each  idea  very  carefully  and  thoroughly. 
Use  concrete  models  to  demonstrate  the  idea  when 
there  is  apparent  confusion.  These  ideas  will  be 
referred  to  again  and  again,  and  they  should  not  be 
passed  over  lightly. 

•  In  Ex.  8  it  would  be  desirable  to  show  two 
arrays  (2  by  5  and  2  by  3)  to  help  pupils  see  the 
relationships  involved  as  the  examples  are  dis¬ 
cussed  and  the  equalities  established. 

•  The  enrichment  exercises  may  be  assigned  to 
those  pupils  who  have  a  good  grasp  of  the  tech¬ 
nical  terminology  of  mathematics  or  to  those  pupils 
who  will  be  able  to  handle  the  terminology  ade¬ 
quately.  It  is  not  the  purpose  of  this  activity  to 
force  the  use  of  the  terminology  but  to  provide  an 
opportunity  to  use  it. 

Individualizing  Instruction 

•  All  pupils  may  perform  further  experimentation 
with  any  of  the  units  of  measurement  that  have 
been  discussed.  It  would  be  well  to  establish  an 
attitude  of  record  keeping  and  the  observation  of 
records  for  the  discovery  of  patterns  or  relationships. 

•  More  capable  children  may  engage  in  an  activity 
similar  to  the  following  to  reinforce  the  idea  that 
multiplication  is  associative. 


An  actual  problem  situation  may  help  establish 
a  reason  for  engaging  in  the  activity.  The  fol¬ 
lowing  problem  may  be  modified  in  many  ways: 

The  clerk  at  the  store  stacked  boxes  of 
Christmas  ornaments  6  boxes  high.  There 
were  7  stacks  of  boxes  with  8  ornaments  in 
each  box.  How  many  Christmas  ornaments 
were  there  in  all  the  boxes? 

Children  may  reconstruct  the  problem  with  rep¬ 
resentative  objects.  On  a  large  piece  of  oak  tag 
draw  rectangle  shapes  to  represent  the  7  stacks  of 
6  boxes  each.  Each  shape  shown  on  the  piece  of 
paper  would  represent  one  box  of  ornaments. 

Have  children  use  discs  of  some  type  to  represent 
the  ornaments.  With  these  discs  they  should  show 
8  ornaments  in  each  box  on  the  piece  of  tag  board. 

After  the  construction  has  been  completed, 
direct  the  children  in  a  discussion  as  to  ways  for 
finding  the  number  of  ornaments  there  are  in  all. 
By  making  use  of  the  Commutative  and  Associative 
Properties  of  Multiplication,  three  different  possi¬ 
bilities  are  open  to  us,  using  multiplication  only. 

a.  The  number  of  boxes  can  be  computed 
(7  X  6)  and  then  the  number  of  ornaments  in  each 
box  multiplied  by  that  number. 

Thus,  (7  X  6)  X  8  =  336. 

b.  The  number  of  ornaments  in  one  stack  of 
boxes  can  be  computed  (6  X  8)  and  then  that 
number  multiplied  by  the  number  of  stacks. 

Thus,  7  X  (6  X  8)  =  336. 

c.  The  number  of  ornaments  in  one  row  of 
boxes  can  be  computed  (7  X  8)  and  then  that 
number  multiplied  by  the  number  of  rows. 

Thus,  6  X  (7  X  8)  =  336. 

Direct  pupils  to  multiply  using  all  three  ways 
and  to  compare  the  final  products.  They  should 
see  that  it  doesn’t  make  any  difference  which  two 
factors  we  select  (when  there  are  more  than  2). 
The  final  product  will  not  be  changed. 

Give  the  children  sentences  like  the  following 
to  work  (the  work  for  Ex.  a  is  indicated  as  an 
illustration) : 

a.  (6  X  24)  X  9  =  6  X  (24  X  9) 

144  X  9  =  6  X  216 
1,296  =  1,296 

b.  (4  X  52)  X  5  =  4  X  (52  X  5) 

c.  (7  X  5)  X  5  =  7  X  (5  X  5) 
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7.  Think  about  the  answer  for  each  example  in  row  C 
and  then  tell  how  to  complete  the  following: 

When  1  is  a  factor,  the  product  is  equal  to  _  ?_f.he  other  factor 


C.  1  x  7=7  29  X  1  =  29  18  x  1  =  18  1  x  37  =  37 

We  may  multiply  a  factor  or  we  may  distribute  the  multiplication  over  addends  of  a  factor. 

«•  For  2  x  (5  -f  3),  why  may  we  work  as  in  a  or  b?A 
a.  2  X  8  =  16  b.  (2  X  5)  +  (2  X  3)  =  16 

9.  At  the  board,  work  each  example  in  row  D  two  ways. 


D.  2  x  (5  +  4) 

2x9=18 

(2x  5)+  (2x  4)  =  18 


4  X  (8  +  8) 

4x  16  =  64 
(4x8)+  (4x  8)  =  64 


6  x  (30  +  4) 

6x34  =  204 

(6x  30)+  (6x4)=  204 


Naming  Properties  of  Multiplication 

Enrichment  [W] 

For  each  of  these  statements,  see  if  you  can  find  which 
of  rows  A-D  on  pages  54-55  use  each  of  the  properties 
of  multiplication  named  below.  Make  a  list. 

A.  The  Commutative  Property  of  Multiplication:  We 
may  change  the  order  of  the  two  factors  in  a  multiplication 
example  without  affecting  the  product,  a 


B.  The  Associative  Property  of  Multiplication:  With¬ 
out  affecting  the  product,  we  may  first  associate  and  mul¬ 
tiply  the  first  and  second  factors,  and  then  multiply  the 
third  factor  by  that  product;  or  we  may  first  associate 
and  multiply  the  second  and  third  factors  and  then  multi¬ 
ply  that  product  by  the  first  factor,  b 


C.  The  Distributive  Property  of  Multiplication:  In¬ 
stead  of  using  a  sum  as  a  factor,  we  may  distribute  the 
multiplication  over  the  addends  of  that  sum.  d 


D.  The  Identity  Property  for  Multiplication:  When 
one  of  two  factors  is  1,  the  product  equals  the  other  factor,  c 


*  Pupils  may  make  dot  arrays  to  illustrate  the  facts  indicated  on  this  page. 


More  about  Multiplication  and  Division 


6  <-factor->  6 

X  4  <-factor->  4j24 

24  ^-product 


B 


6  •Hfactor-> 

4)24  ^  factor  ^ 
product  - 


Inverse  ideas  [O] 

1.  Study  the  work  in  box  A. 

Why  can  we  say:  Dividing  by  a  counting 

number  will  undo  multiplying  by  that  number? v 

Factor  times  factor  equals  product;  product  divided  by  factor 

2.  Study  the  work  in  box  B.  equals  factor. 

Why  can  we  say:  Multiplying  by  a  counting 

number  will  undo  dividing  by  that  number?  v 

See  Ex.  1. 

3.  On  the  board,  show  the  undoing  of 
a.  7  X  5  -  35.  v  b.  3  X  9  =  27.  v  c.  5  X  6  =  30.  v 

35-r  7=5  27-F3  =  9  30^5  =  6 

4.  On  the  board,  show  the  undoing  of 

a.  32  4-  4=8.v  b.  28  4-  4=7.  v  c.  25-5  =  5 

4x8=32  4x7=28  5x5=25 

5.  Which  word  is  missing — multiply  or  divide? 
a.  For  a  product  and  a  known  factor,  other  than  zero, 

divide  J 


X  4 
•  24 


V 


i  vide 

7 


mu  Itip  ly 


we  c  to  find  the  unknown  factor. 

b.  If  we  know  the  factors  of  a  number,  we  ?  r  to  find 
the  product. 

6.  For  counting  numbers,  say  “greater”  or  “less.” 

.....  .  greater 

a.  A  division  answer  is  never  ?_  than  the  product. 

b.  A  product  is  never  T  than  the  least  of  its  factors. 


Other  Ways  to  Count 

Sequences  [O] 

1.  Count  by  3’s  starting  with  2  and  ending  with  32.  v 

2,5,8,11 , 14, 17,20,23,26,29,32 

2.  Count  by  4’s  starting  with  3  and  ending  with  35.  v 

3,7,11,15,19,23,27,31,35 

3.  Count  by  4’s  starting  with  5  and  ending  with  41.  v 

5,9,13,17,21,25,29,33,37,41 

4.  Tell  what  is  missing  when  we  start  with  3  and  count 
by  6’s:  3,  9,  AA,  AC,  AA,  33,  39,  AC,  57. 
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Pupil’s  Objectives 

(a)  To  study  the  inverse  relationship  between 
multiplying  by  a  number  and  dividing  by  that 
number;  and  (b)  to  have  practice  with  sequences. 

Background 

Multiplication  is  defined  as  that  operation  on 
two  numbers  called  factors  that  yields  a  third  num¬ 
ber  called  the  product.  Division  by  one  of  the  factors 
is  considered  the  inverse  of  multiplication  by  this 
factor  because  it  is  the  operation  that  will  yield 
the  other  factor.  If  two  operations  are  the  inverse 
of  each  other,  it  is  said  that  one  will  “undo”  what 
the  other  has  produced.  In  the  example  4X7  = 
28,  7  is  multiplied  by  4  to  yield  the  product  28. 

If  28  is  then  divided  by  4,  the  result,  7,  brings  us 
back  to  where  we  started.  Here,  division  by  4  was 
used  to  “undo”  multiplication  by  4. 

This  inverse  relationship  has  been  suggested 
since  the  first  introduction  of  multiplication  and 
division  facts.  Pupils  have  learned  about  factors 
and  products  and  have  stated  two  generalizations: 
(1)  When  two  factors  are  known ,  the  product  is  found  by 
multiplying;  and  (2)  when  one  factor  and  the  product 
are  known ,  the  unknown  factor  is  found  by  dividing. 
The  generalizations  have  been  the  basis  for  identify¬ 
ing  sets  of  multiplication  and  division  facts.  For 
any  pair  of  unequal  factors  and  their  product,  there 
are  two  multiplication  facts  and  two  division  facts 
which  go  together  to  make  a  set. 

On  text  page  29,  your  pupils  were  exposed  to 
some  work  with  sequences.  At  that  time  the  pur¬ 
pose  was  to  give  children  an  opportunity  to  explore 
relationships.  There  are  many  occasions  on  which 
children  can  use  their  creative  talents  in  mathe¬ 
matics.  Simple  sequences  may  be  used  for  this 
purpose.  The  sequences  on  text  page  56,  however, 
are  designed  to  give  pupils  counting  experiences 
which  differ  from  what  they  usually  encounter. 
Normally,  when  we  count  by  4’s  for  example, 
we  begin  with  4  and  say  each  multiple  of  4.  The 
sequences  suggested  on  the  present  text  page  begin 
with  some  number  other  than  a  multiple  of  the 
number  to  count  by. 


Pre-Book  Lesson 

•  Discuss  briefly  sets  of  multiplication  and  divi¬ 
sion  facts.  Have  pupils  show  on  the  board  two  or 
three  different  sets  of  multiplication  and  division 
facts  and  discuss  the  relationships  within  each  set. 
It  would  be  a  good  idea  to  show  the  division  facts  in 
both  forms  that  have  been  used  (24  ^  6  =  4  and 

4 

6)24). 

Using  the  Text  Page 

•  Have  pupils  make  dot  arrays  on  paper  to 
illustrate  the  facts  shown  in  boxes  A  and  B.  En¬ 
courage  pupils  to  think  this  way:  “4X6  =  24,  so 
24  -r-  4  =  6.”  The  arrays  should  be  constructed 
so  the  child  can  readily  see  the  subsets.  The 
stating  of  the  two  facts  helps  pupils  see  the  undoing 
relationship  between  the  two  operations. 

•  Have  pupils  restate  in  their  own  words  the 
generalizations  suggested  in  Ex.  5. 

•  There  is  some  danger  in  overgeneralizing  in 
Ex.  6.  Within  the  set  of  counting  numbers  these 
two  statements  are  true.  However,  when  the  chil¬ 
dren  begin  to  study  the  operations  of  multiplication 
and  division  on  the  set  of  fraction  numbers,  they 
will  find  certain  circumstances  when  the  answer  to 
a  division  example  is  greater  than  the  product. 
And,  there  will  be  times  when  the  product  will  be 
less  than  either  of  the  factors.  So,  a  safe  measure 
at  this  time  would  be  to  preface  each  statement  in 
Ex.  6  with  the  words,  “When  we  are  dividing  (or 
multiplying)  counting  numbers.” 

•  Pupils  can  be  organized  with  partners  for  the 
oral  work  at  the  bottom  of  the  page  and  should  take 
turns  saying  the  sequences  as  they  are  described. 

Individualizing  Instruction 

•  Slower  learners  may  construct  arrays.  Each  one 
may  be  made  by  placing  one-inch  square  shapes  of 
construction  paper  on  a  piece  of  paper  of  contrast¬ 
ing  color.  The  array  may  then  be  turned  to  any 
position  so  that  the  related  facts  are  obvious. 

•  More  capable  children  may  indicate  number 
sequences  for  other  children  to  complete. 
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Pupil’s  Objectives 

(a)  To  inventory  multiplication  facts  developed 
thus  far;  and  (b)  to  inventory  division  facts 
developed  thus  far. 

Background  (Also  see  Background,  pages  330-331) 

The  work  of  text  page  57  should  give  you  and 
your  pupils  some  idea  as  to  which  multiplication 
and  division  facts  have  been  mastered  and  which 
are  in  need  of  further  study. 

Most  of  your  children  should  understand  the 
operations  of  multiplication  and  division,  includ¬ 
ing  some  of  the  properties  that  govern  them. 
However,  pupils  will  differ  in  the  degree  of  mastery 
of  the  facts  which  have  been  discovered.  Sooner  or 
later  they  all  should  arrive  at  a  quick,  accurate 
response  for  the  product  of  two  factors  and  the 
unknown  factor  for  the  product  and  one  factor. 
At  this  time,  accuracy  is  of  greater  importance 
than  speed.  But,  you  may  want  to  begin  now  to 
place  more  emphasis  on  a  quick  response. 

Pupils  who  manifest  considerable  difficulty 
should  be  given  reteaching  experiences.  Reteach¬ 
ing  Sets  21-24  on  text  pages  330-333  for  reteaching 
the  M.  and  D.  facts  should  be  used  for  this  purpose. 

Pre-Book  Lesson 

Engage  pupils  in  a  discussion  about  the  multi¬ 
plication  facts  they  have  studied.  Formally,  they 
have  been  introduced  to  all  M.  facts  in  which  one 
factor  is  no  greater  than  5.  In  all  probability 
some  pupils  have  learned  all  the  multiplication 
facts.  Similarly,  discuss  the  division  facts  developed 
thus  far — those  in  which  one  factor  is  no  greater 
than  5. 

Tell  the  children  that  the  tests  are  given  to  help 
find  which  multiplication  and  division  facts  they 
know  and  which  they  do  not  know.  Stress  the 
importance  of  the  test  as  a  means  of  helping  them 
help  themselves. 

Using  the  Text  Page 

Make  sure  each  child  has  two  pieces  of  paper 
for  writing  answers  for  both  of  the  tests.  You  may 
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wish  to  have  the  children  fold  each  paper  several 
times  before  beginning  the  written  work  for  the 
tests. 

Encourage  pupils  to  write  the  answers  as  quickly 
as  they  can.  If  they  do  not  know  a  multiplication 
fact,  they  should  not  stop,  but  go  right  on  to  the 
next  and  complete  all  five  rows  quickly.  When  they 
have  finished  the  five  rows  they  should  stop.  Do 
not  permit  the  children  to  go  back  and  work  on 
examples  they  skipped.  Many  children  will  be 
able  to  find  the  answer  to  a  multiplication  fact  by 
some  means  or  other.  Your  interest  here  is  to 
determine  which  facts  they  have  mastered  with  a 
quick,  accurate  response. 

When  all  pupils  have  completed  the  multiplica¬ 
tion  test,  the  division  test  should  then  be  given  in 
the  same  way. 

Individualizing  Instruction 

•  All  pupils  should  analyze  the  errors  made  on 
these  tests.  Ask  each  child  to  write  the  numerals 
0  through  9  on  a  piece  of  paper.  For  each  multi¬ 
plication  or  division  fact  missed  or  omitted,  make 
check  marks  beside  the  numerals  for  the  factors. 
After  all  missed  factors  have  been  indicated,  each 
child  will  have  an  idea  of  which  factors  give  him 
the  most  trouble.  Each  child  should  then  study  the 
facts  having  the  factors  most  frequently  missed. 

You  may  wish  to  prepare  a  class  diagnostic 
chart  of  the  factors  missed  most  frequently.  If 
one  factor  or  more  is  giving  the  entire  class  con¬ 
siderable  difficulty,  you  will  be  able  to  remedy  the 
situation  without  spending  time  on  skills  already 
established. 

•  More  capable  children  often  enjoy  speed  tests. 
They  may  have  engaged  in  timed  races  in  their 
work  with  Inventory  Test  1  on  page  10. 

•  Slower  learners  may  need  to  make  dot  arrays, 
use  multiplication-fact  and  division-fact  cards,  and 
prepare  tables  of  multiplication  and  division  facts 
to  help  establish  greater  mastery  of  the  facts. 

•  Those  more  capable  children  who  remember  their 
multiplication  and  division  facts  having  one 
factor  no  greater  than  5  may  proceed  to  the  working 
of  Extra  Activity  Set  98. 


On  this  page  are  more  inventories  to  determine  knowledge  of 
multiplication  and  division  facts  studied  earlier. 

"Multiplication  Test 


Inventory  1  [W] 


Show  the  products 
a  b  c 

on  folded  paper. 

d  e  f  g 

h 

• 

1 

• 

J 

k 

4 

8 

3 

2 

0 

3  5 

4 

8 

9 

1 

6 

3 

3 

5 

7 

9  7 

3 

4 

2 

8 

24 

24 

9 

10 

0 

27  35 

12 

32 

18 

8 

6 

4 

5 

6 

5 

7  3 

7 

2 

9 

6 

3 

9 

8 

4 

2 

4  6 

5 

4 

3 

0 

TST 

35" 

4F 

7T 

W 

28  18 

35 

8 

27 

o 

4 

2 

1 

9 

8 

9  5 

4 

6 

2 

5 

4 

6 

7 

0 

1 

4  6 

2 

5 

8 

3 

16 

12 

7 

0 

8 

36"  30~ 

8 

30 

16 

15 

6 

3 

8 

2 

1 

3  7 

3 

4 

2 

5 

2 

7 

5 

7 

9 

8  2 

4 

5 

9 

4 

12 

21 

40 

14 

9 

24  14 

12 

20 

18 

20 

4 

7 

9 

4 

5 

3  5 

8 

7 

9 

5 

8 

1 

1 

7 

0 

2  9 

2 

3 

5 

5 

32 

7 

9 

28 

0 

6  45 

16 

21 

45 

25 

Division  Test 

Show  unknown  factors  on  folded  paper. 

Inventory  2  [W] 

a 

i 

b 

8 

C 

2 

d 

7 

e 

7 

f 

5 

g3 

h 

3 

1. 

8)8 

3 

3)24 

3 

9)18 

4)28 

4 

1)7 

3)15 

8)24 

4)15 

2. 

5jl5 

8 

7)51 

4 

4)15 

9 

8)32 

7 

5)45 

A 

9)27 

Q 

5)20 

C 

5)25 

3. 

2)15 

8 

9)35 

4 

3)27 

4 

5)35 

7 

3)l8 

5 

4)32 

6 

0 

7)35 

9 

9)5 

5 

4. 

5)40 

o 

2)8 

6)24 

s 

2)l4 

9)45 

2 

4)24 

2)18 

2)10 

5. 

4)36 

2 

3)15 

6 

4)20 

A 

7)28 

5)l0 

9 

4)1 

9 

8)45 

7 

6)15 

6. 

8)15 

2)15 

1)5 

j 

6)30 

6)l8 

7)l4 

/ 

3)21 

O 

5)30 

Reteaching.  For  M.  and  D.  facts,  work  Sets  21-24. 


•  Extra  Activity.  Work  Set  98. 


**  Pupils  displaying  significant  difficulties  with  M.  and  D.  facts 
may  use  the  suggested  Reteaching  Sets. 
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*  In  preparation  for  work  on  this  page,  pupils  will  need  to  recall  their  earlier 
experiences  in  dividing  to  find  the  number  for  each  of  the  equivalent  subsets. 


A 
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Finding  One  Part  of  a  Set  of  Things 

Resurvey  [O] 

1.  Study  the  picture  of  1  dozen  eggs  in  A. 

a.  The  set  of  12  eggs  is  separated  into  _?4  equivalent 
subsets,  so  each  subset,  or  part,  is  one  _  ?_  of  the  set. 

b.  One  fourth  of  the  set  of  12  eggs  has  _  ?3  eggs. 

c.  To  find  i  of  12  eggs,  we  _?_  12  by  _?4. 

2.  Study  the  picture  of  16  crayons  in  B. 

a.  The  set  of  16  crayons  is  separated  into  -  ?_  equivalent 
subsets. 

_i_ 

b.  Each  subset  is  _?*  of  the  total  set.  Why?  The  set  is 

separated  into  eight  Darts,  of  the  same  size. 

c.  On  the  board,  find  the  number  for  s  of  16  crayons. 

lo=  8=2 

To  find  the  number  for  one  of  the  equivalent 
subsets  of  a  set,  we  can  divide  the  number  for 
the  total  set  by  the  number  of  subsets. 


[W] 

For  Ex.  3-11  you  know  the  number  for  a  total  set  of 
things.  Find  the  number  for  one  of  the  equivalent  subsets. 


3. 

i  of  25  s 

6.  t  of  560  8* 

9.  i  of  180 

9 

4. 

i  of  4  2 

7.  s  of  30  * 

10.  4  of  36 

n 

5. 

i  of  42  7 

8.  i  of  366 

11.  i  of  630 

12. 

1  ft.  is  12  in. 

So,  i  ft.  is  i  of  12  in., 

or  _?6  in. 

13. 

1  yd.  is  3  ft. 

So,  i  yd.  is  _  ?J  ft. 

14. 

1  doz.  is  12  things.  So,  h  doz.  is  _?6 

things. 

15. 

1  gal.  is  4  qt. 

So,  i  gal.  is  -  ?_  qt. 

16. 

1  lb.  is  16  oz. 

So,  i  lb.  is  -  ?_  oz. 
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Pupil’s  Objectives 

(a)  To  review  the  idea  that  a  fraction  number 
may  represent  a  part  of  a  set  of  things  as  well  as  a 
part  of  one  whole  thing;  and  (b)  to  review  the 
relationship  between  the  partitive  idea  in  division 
and  finding  the  number  for  one  of  the  equivalent 
parts  of  a  set  of  things. 

Background 

In  this  lesson,  children  think  of  parts  of  sets  of 
various  sizes  and  determine  how  many  objects  are 
in  each  of  the  equivalent  parts  (subsets).  This 
idea  ties  in  very  nicely  with  the  partitive  idea  in 
division.  Finding  the  number  for  a  part  of  a  set 
of  objects  is  basically  the  same  kind  of  task  as 
determining  the  number  for  each  of  a  given  number 
of  subsets.  First,  the  child  must  know  how  many 
equivalent  parts  there  are  (indicated  by  the  num¬ 
ber  below  the  fraction  bar)  and  then  he  can  divide 
to  find  the  number  of  objects  in  each  of  the  equiva¬ 
lent  parts  of  the  set. 

A  word  of  caution  is  appropriate  at  this  time. 
For  the  example  ^  of  12  (things),  it  is  true  that  we 
divide  to  find  the  result.  However,  we  divide  by 
3,  not  by  since  we  are  actually  asked  to  find  the 
number  for  each  of  the  three  equivalent  parts — a 
partitive  situation  requiring  division.  As  you  are 
building  an  understanding  of  the  relationship 
between  partitive  division  and  finding  part  of  a  set, 
it  is  necessary  to  say  something  to  the  effect,  “We 
can  find  ^  of  a  set  of  12  things  by  dividing  12  by  3.” 

Teacher’s  Preparation 

Have  objects  available  that  pupils  may  use  for 
finding  a  part  of  a  set,  such  as  small  cubes,  discs, 
or  milk-bottle  caps,  enough  so  that  each  child  will 
have  about  20  objects. 

Pre-Book  Lesson 

•  Review  briefly  the  interpretation  of  fraction 
symbols.  Remind  pupils  that  a  fraction  is  made 
up  of  two  numerals — the  one  below  the  bar  telling 
how  many  parts  in  the  whole  and  the  one  above 
the  bar  telling  how  many  of  the  parts  are  being 


considered.  Do  not  permit  pupils  to  refer  to  the 
“top  number”  and  the  “bottom  number.” 

•  Direct  pupils  to  count  out  12  objects  into  a 
pile  and  to  put  the  others  aside.  Ask  pupils  to 
find  j  of  the  12  objects.  Children  should  place  the 
objects  in  two  piles  that  are  alike  in  size  and  count 
to  find  how  many  objects  there  are  in  one  pile. 

Then,  ask  them  to  find  ^  of  12  things,  |  of  12 
things,  of  1 2  things.  Each  time  they  are  to  find  a 
part  of  a  set,  have  pupils  discuss  the  number  of 
equivalent  subsets  to  be  made  in  order  to  find  the 
number  for  each  subset.  Pupils  should  see  that  the 
number  below  the  fraction  bar  indicates  the  num¬ 
ber  of  equivalent  subsets  needed. 

•  Write  the  two  forms  on  the  board : 

i  of  a  set  of  12  things  and  3)12  .  Guide  pupils 
to  state  in  their  own  words:  We  can  find  ^  of  a  set 
of  12  things  if  we  divide  12  by  3. 

Using  the  Text  Page 

•  Use  the  objects  as  needed  to  help  clarify  the 
discussion  in  Ex.  1  and  2. 

•  Children  may  use  their  objects,  if  they  wish, 
to  help  find  the  solutions  to  the  written  exercises 
at  the  bottom  of  the  page. 

Individualizing  Instruction 

•  Slower  learners  will  probably  need  more  work 
with  sets  of  objects  in  finding  the  number  for  a 
part  of  a  set.  Children  may  work  with  partners  so 
that  one  child  is  asking  the  other  to  find  a  part  of 
a  set  of  objects.  It  will  be  necessary  for  you  to 
prepare  a  list  of  examples  to  be  used  for  this 
activity.  Otherwise,  they  may  get  into  situations 
where  a  set  of  objects  cannot  be  placed  in  equiva¬ 
lent  subsets  (e.g.,  \  of  17). 

•  More  capable  children  may  find  unknown  factors 
for  the  division  examples  they  work  within  the 
written  exercises  by  subtracting  on  a  number-line 
picture.  Ex.  3  is  illustrated  below. 


. . . . 

0 _  5^ _  10^  15 _  ^20^  25 
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Pupil’s  Objectives 

(a)  To  have  practice  in  finding  the  number  n 
stands  for  in  division  and  multiplication  sentences; 
and  (b)  to  write  problems  according  to  direction 
from  information  that  is  given. 

Background  (Also  see  Backgrounds,  pages  334- 
339) 

Multiplication  and  division  are  operations  that 
are  first  understood  in  relation  to  addition  and  to 
subtraction  respectively.  As  children  learn  more 
about  factors  and  products,  they  begin  to  learn 
about  the  inverse  relationship  between  the  opera¬ 
tions  of  multiplication  and  division.  The  formal 
terminology  inverse  has  not  been  emphasized,  but 
two  generalizations  have  been  taught: 

a.  When  two  factors  are  known,  the  product  may  be 
found  by  multiplication. 

b.  When  the  product  and  one  factor  are  known,  the 
other  factor  may  be  found  by  division. 

The  main  task  for  pupils  in  the  exercise  at  the 
top  of  the  page  is  to  determine  whether  the 
numbers  shown  are  factors  or  products.  This  will, 
in  turn,  determine  whether  each  number  repre¬ 
sented  by  n  is  a  factor  or  a  product.  Sometimes  n  is 
in  a  multiplication  sentence  and  sometimes  it  is  in  a 
division  sentence.  However,  the  operation  symbol 
is  not  necessarily  the  operation  that  will  be  used  to 
find  the  number  for  n  (as  the  above  generalizations 
tell  us). 

The  problem-solving  program  throughout  Mathe¬ 
matics  We  Need  develops  many  different  skills. 
Among  them  is  the  translation  of  information  from 
the  problem  setting  to  the  mathematical  sentence 
and  vice  versa.  Seeing  the  relationship  between 
the  problem  setting  and  the  mathematical  sentence 
is  a  very  important  part  of  solving  problems.  How¬ 
ever,  it  must  be  pointed  out  that  no  effort  has  been 
made  yet  to  require  the  use  of  the  mathematical 
sentence  in  finding  the  solution  of  a  problem.  That 
will  be  emphasized  later  in  the  text.  This  is 
reflected  in  the  many  lessons  in  which  children 
will  be  asked  to  write  n-sentences  for  problems 
without  finding  the  solution  at  once  and  other 
lessons  in  which  the  emphasis  will  be  on  finding 
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the  solution  without  necessarily  writing  a  mathe¬ 
matical  sentence.  The  authors  believe  in  having 
pupils  thoroughly  grounded  in  each  technique 
before  combining  them  in  developing  a  problem¬ 
solving  plan  to  work  by. 

At  the  middle  of  page  59  is  the  suggestion  to 
return  to  text  page  49  and  work  problems  1-6. 
Previously,  your  pupils  analyzed  these  problems 
and  wrote  H-sentences  for  them. 

The  skill  of  writing  problems  from  given  infor¬ 
mation  according  to  directions  is  required  for 
exercises  at  the  bottom  of  the  page.  Although 
problem  questions  will  vary  in  format,  the  given 
information  and  indicated  operations  will  prevent 
them  from  varying  in  ideas.  For  example,  Ex.  2 
involves  the  partitive  idea  while  Ex.  7  involves  the 
measurement  idea. 

Pre-Book  Lesson 

Write  on  the  board  the  sentence  4X3  =  12. 
Ask,  “Is  the  sentence  true  or  false?”  Point  out 
that  sometimes  sentences  we  write  are  false,  but 
that  this  is  a  true  sentence.  Now  write  4  X  n  =  12 
on  the  board.  Ask  pupils  what  will  make  this  a 
true  sentence.  Help  children  to  see  that  as  they 
will  be  working  each  example  at  the  top  of  the 
text  page,  they  will  be  trying  to  make  true  sen¬ 
tences. 

Using  the  Text  Page 

•  More  capable  children  should  be  able  to  do  the 
written  work  at  the  top  of  the  page  quickly  and 
independently. 

•  Slower  learners  may  need  to  draw  dot  arrays  to 
help  find  the  number  n  stands  for  in  some  of  the 
sentences.  They  may  use  simple  objects  for  con¬ 
structing  arrays.  It  is  most  important  that  they 
see  the  relationship  between  the  array  constructed 
and  the  mathematical  sentence  being  solved. 

•  Discuss  the  written  work  at  the  bottom  of  the 
page  with  pupils  who  need  direction.  Read  the 
information  given  in  each  exercise  and  make  sure 
pupils  know  what  type  of  problem  to  write.  You 
may  wish  to  make  an  oral  lesson  of  this  work  with 
pupils  having  reading  difficulties. 


*  If  pupils  identify  n  as  representing  a  factor,  they  should  divide. 
If  n  is  identified  as  representing  a  product,  they  should  multiply. 


Working  with  17 

Factors-product  relationship  [O] 

*  For  Ex.  1-12,  tell  whether  n  stands  for  a  factor  or  for  a 
product  and  what  you  must  do  to  find  the  number. 


[W] 


For  each  example  think  the  number  for  n.  Then  write 


the  whole  example.  For  Ex.  1  write,  “20  5  =  4. 


factor;  divide;  4 

1.  20  -5-  5  =  n 

product;  multiply;  14 

2.  2x7  =  n 

product;  multiply;  15 

3.  3  X  5  =  n 

product;  multiply;  36 

4.  n  h-  4  =  9 


factor;  divide;  4 

5.  8  =  32  -r-  n 

factor;  divide;  2 

6.  n  —  18-1-9 

product;  multiply;  40 

7.  5x8  =  n 

factor;  divide;  3 

8.  21  4-  n  =  7 


factor;  divide;  3 

9.  8  x  n  =  24 

product;  multiply;  24 

10.  n  +  3  =  8 

factor;  divide;  8 

11.  2  =  16  h-  n 

factor;  divide;  5 

12.  n  X  7  =  35 


Now  go  back  to  page  49  and  work  problems  1  through  6. 


Making  Problems  of  Different  Kinds 

A.,  S.,  M.,  D.  [W] 


For  each  of  Ex.  1-8,  write  a 
problem  of  the  kind  you  are  told  to 
write.  Save  the  problems  you  write. 

Answers  will  vary. 

1.  3  green  crayons  for  each  of 
8  girls.  M.  24  cr°y°ns 

2.  24  sheets  of  paper  shared  by 
the  8  girls.  D.  3  sheets 


3.  25  new  pens,  27  old  pens.  A.  52  pens 

4.  18  girls;  4  fewer  boys.  S.  14  b°vs 

5.  18  pictures  in  sets  of  6.  D. 3  sets 


6.  4  rows  of  8  chairs  each.  M. 32  chairs 

7.  32  children  marching  in  rows  of  4.  D  _  8  rows 

8.  40  books;  17  about  children  in  other  countries.  S.23  books 
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**  Complete  problems  are  now  to  be  made  through  seeing  relationships  among  given  data. 
On  page  28,  only  the  problem  questions  had  to  be  provided. 


*  Rays,  like  lines,  are  ideas.  Unlike  lines,  rays  extend  indefinitely  in  only  one 
direction.  The  ray  is  studied  now  in  preparation  for  later  work  with  the  angle. 


*Rays 

Resurvey  and  extension;  geometric  ideas  [O] 

1.  Box  A.  Line  segment  ST  has  _?_  end  points. 

T  .  Line  seanjent  TS 

Name  the  segment  another  way.  AThink  of  going  on  and 
on  in  one  direction  beyond  end  point  T.  How  is  this 

With  an  arrowhead. 

shown  in  box  A?AThe  geometric  idea  of  extending  on 
and  on  in  one  direction  from  a  point  is  called  a  ray. 


2.  A  ray  is  named  by  its  end  point  and  another  point 
in  the  ray.  Name  the  ray  pictured  in  box  A.  ay  ST 

ray  NM;  ray  AB;  ray  DC 

3.  Name  the  rays  pictured  in  boxes  B-D.AName  in 

segment  NM  or  MN;  segfhent  AB  or  BA;  segment  DC  or  CD 

two  ways  the  segments  pictured.  /May  a  segment  be  part 
of  a  ray?  AMay  a  ray  be  part  of  a  segment?  nq 

[w] 

4.  On  your  paper,  show  three  points  labeled  D,  £, 
and  F.  Then  show  ray  DF ,  ray  DE ,  and  ray  FE. 

D  • - ► - D* - • - ^ -  F  • - * - ^ — 

Now  go  back  and  work  the  problems  on  page  53. 


=  or  =£ 

Equalities  and  inequalities  [W] 

First  do  the  work  in  parentheses  (  ).  Then  copy  the 
example  using  =  or  f  . 

Write  again  each  answer  having  and  use  >  or  < 
instead  of  j= . 

1,025  1,025 

1.  (846  +  179)=. ?_  (6,000  -  4,975) 

258  ,  823 

2.  (1,314  -  1,056) ’l  ?_<  (2,111  -  1,288) 

5,007  5,415 

3.  (4,249  +  758) *?< (7,685  -  2,270) 

,  6,358  6,358 

4.  (8,233  -  1,875)“?-  (4,289  +  2,069) 

1,866  ,  1,783 

5.  (987  +  879)  *  ??  (806  +  977) 
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**  Stress  that,  when  pupils  complete  a  sentence  correctly, 
they  are  making  a  true  sentence. 


Teaching  Page  60 


Pupil’s  Objectives 

(a)  To  review  and  extend  what  has  been  learned 
■  about  rays;  and  (b)  to  have  practice  in  using 
equality  and  inequality  symbols. 

Background 

Pupils  have  learned  that  a  line  extends  indefi¬ 
nitely  in  both  directions.  Now  they  are  to  recall 
that  a  ray  extends  indefinitely  in  one  direction  only. 
A  ray  always  begins  with  an  end  point.  It  is  cus¬ 
tomary  to  name  a  ray  with  two  points,  but  the 
end  point  is  always  used  first.  For  example,  the 
ray  in  box  A  on  text  page  60  is  named  ray  ST, 
while  the  ray  in  box  B  is  named  ray  NM. 

A  study  of  rays  at  this  time  is  an  important 
forerunner  of  the  lesson  on  angles  presented  on 
page  168.  Two  rays  which  are  not  part  of  the 
same  line  but  which  have  a  common  end  point 
form  an  angle.  Your  pupils  will  learn  a  great  deal 
about  angles  and  use  the  concept  in  many  ways,  so 
you  will  want  to  give  the  children  a  variety  of 
experiences  in  naming  and  identifying  rays. 

The  primary  purpose  of  the  work  at  the  bottom 
of  the  page  is  to  give  children  practice  in  addition 
and  subtraction.  However,  the  emphasis  should  be 
on  writing  true  sentences.  In  this  case,  the  equality 
symbol  =  (is  equal  to)  or  the  inequality  symbol 
(is  not  equal  to)  is  to  be  used. 

Pre-Book  Lesson 

•  Direct  all  pupils  to  make  dots  on  paper  and 
label  them  to  represent  points.  Have  pupils  join 
two  dots  by  using  a  straightedge.  Reestablish 
the  idea  that  it  takes  only  two  points  to  name  a  line 
or  a  line  segment.  Have  pupils  show  and  name 
several  lines.  Review  the  idea  of  the  two  points 
used  to  name  a  line  as  the  end  points  of  a  line 
segment. 

•  Ask  a  child  to  make  two  dots  on  the  board. 
Have  all  other  children  do  the  same  on  paper. 
Use  a  straightedge  to  show  the  line  segment  named 
by  the  two  points.  Then,  show  the  line  segment 
extended  in  one  direction  only  and  draw  an  arrow¬ 
head  on  the  extension.  The  resulting  model 


should  show  a  ray.  Discuss  the  difference  between 
the  ray  just  shown  and  a  line. 

•  Have  pupils  show  several  rays  on  paper  and 
use  two  points  to  name  each  ray.  Be  sure  pupils 
name  the  end  point  first  in  naming  the  ray. 

•  If  there  is  any  doubt  about  the  use  of  the 
symbols  =  and  7^,  write  and  read  simple  sentences 
in  which  each  symbol  is  used.  Be  sure  to  emphasize 
the  use  of  the  symbols  to  make  each  a  true  sentence. 
Review,  also  the  use  of  parentheses  (  )  to  show  a 
number  name. 

Using  the  Text  Page 

•  The  oral  work  at  the  top  of  this  page  should 
serve  as  an  extension  as  well  as  a  review  of  the 
Pre-Book  work.  Be  alert  to  any  confusion  which 
may  need  further  clarification  as  these  exercises 
are  discussed. 

•  Note  in  Ex.  3  that  since  the  ray  is  an  extension 
of  a  segment,  the  segment  must  be  part  of  the  ray. 
(Of  course,  the  ray  is  not  part  of  the  segment.) 

•  Because  the  problem-solving  assignment  on 
text  page  53  was  treated  as  oral  discussion  at  the 
time  it  was  first  used,  those  problems  were  never 
solved.  Now  pupils  are  directed  to  turn  back  and 
work  the  problems  as  part  of  the  written  assignment 
at  this  time. 

•  Before  assigning  the  written  work  at  the  bot¬ 
tom  of  the  page,  you  may  wish  to  discuss  briefly 
addition  and  subtraction  with  3-  and  4-place 
numerals.  Be  sure  to  stress  the  idea  of  writing 
true  sentences.  Make  sure  pupils  realize  that  it  is 
necessary  to  complete  the  work  within  both  sets  of 
parentheses  before  deciding  what  symbol  to  use  to 
make  a  true  sentence. 

Individualizing  Instruction 

All  pupils  may  engage  in  a  game  of  indicating 
the  location  of  points  in  space  through  the  use  of  a 
grid  system.  Perhaps  the  chalkboard  can  be 
marked  showing  horizontal  and  vertical  lines  3" 
apart.  Pupils  can  give  the  location  of  a  point  by 

saying,  “The  point  I  am  thinking  of  is  over  _ 

and  up _ .” 
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Pupil’s  Objectives 

(a)  To  take  an  inventory  test  involving  renaming 
and  no  renaming  in  multiplication  using  2-  and 
3-place  numerals;  and  (b)  to  review  helps  for 
multiplying  with  2-  and  3-place  numerals. 

Background 

Your  pupils  were  introduced  in  the  third  grade 
to  multiplying  with  a  2-  or  3-place  numeral  and  a 
1  -place  numeral.  They  were  taught  multiplication 
without  and  with  renaming  the  product  of  the 
ones  or  the  tens  and  remembering  tens  or  hundreds 
or  both.  This  idea  of  renaming  and  remembering  is 
stressed  very  heavily  in  Mathematics  We  Need.  The 
expression  itself,  which  refers  to  work  on  numbers, 
has  a  meaning  distinct  from  the  term  carrying  which 
refers  to  digits  only. 

This  inventory  test  for  multiplication  should 
give  you  a  good  idea  of  what  your  children  have 
retained  from  previous  learning  about  multiplica¬ 
tion.  It  may  be  that  they  need  additional  work  in 
renaming  of  the  type  suggested  in  the  Individualiz¬ 
ing  Instruction  section.  This  should  be  good  pre¬ 
paration  for  the  Reteaching  material  suggested 
at  the  foot  of  the  text  page. 

Pre-Book  Lesson 

•  Review  briefly  the  multiplication  facts  which 
have  one  factor  no  greater  than  5.  You  may  wish 
to  have  some  oral  drill  in  which  pupils  work  in 
pairs.  Or,  you  may  wish  to  engage  in  the  Show- 
the-Answer  practice  game  for  multiplication  facts. 

•  Discuss  with  pupils  the  idea  of  multiplying 
with  a  2-  or  3-place  numeral  and  a  1 -place  numeral. 
Tell  them  that  the  written  work  is  given  to  find 
out  how  well  they  remember  this  type  of  multiplica¬ 
tion.  Do  not  emphasize  the  work  as  a  test  but  as  a 
self-check  to  find  out  where  each  person  needs 
help. 


Using  the  Text  Page 

•  The  directions  suggest  writing  the  answers  onh 
on  folded  paper.  Pupils  who  prefer  to  write  botl 
the  example  and  its  answer  may  do  so. 

•  Renaming  and  remembering  which  is  involvec 
in  the  examples  in  rows  3-4  will  probably  be  th< 
source  of  more  errors  than  any  other  particulai 
skill.  Encourage  pupils  to  do  the  work  as  quickl) 
and  as  carefully  as  possible.  If  they  come  to  ar 
example  that  is  too  difficult,  they  should  skip  ii 
and  go  on  to  the  next  one. 

Individualizing  Instruction 

•  Direct  pupils  to  analyze  their  errors  for  the 
types  of  mistake  they  made  in  the  inventory  test. 
Each  child  should  write  these  headings  at  the  top 
of  a  sheet  of  paper:  M.  Facts;  Renaming;  Zero, 
He  should  then  show  below  the  appropriate 
heading  each  6f  his  examples  in  which  he  made 
errors.  This  analysis  should  help  you  in  deter¬ 
mining  what  reteaching  needs  to  be  done.  Re¬ 
teaching  Sets  referred  to  provide  material  necessary 
for  those  who  do  not  remember  the  work  from 
grade  3. 

•  All  pupils  may  work  on  renaming  numbers  of 
the  following  types: 

a.  6  hundreds  14  tens  8  ones  may  be  renamed 

_ hundreds _ tens  8  ones. 

(7  hundreds  4  tens  8  ones) 

b.  4  tens  35  ones  may  be  renamed 


(7  tens  5  ones) 

c.  8  tens  10  ones  may  be  renamed 


(9  tens  0  ones) 

•  For  those  more  capable  children  who  do  not  need 
to  spend  time  on  the  Reteaching  Sets,  the  Extra 
Activity  Set  99  at  the  end  of  the  book  is  suggested. 
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Do  You  Remember? 

Inventory  3:  no  renaming ;  with  renaming  [W] 

Try  to  show  the  products.  Use  folded  paper. 


a 

h 

C 

d 

e 

f 

g 

1. 

21 

30 

101 

34 

212 

$3.23 

113 

4 

3 

5 

2 

4 

3 

2 

2. 

84 

90 

505 

68 

848 

$9.69 

226 

32 

41 

121 

121 

20 

24 

221 

2 

2 

4 

3 

4 

2 

4 

3. 

64 

82 

484 

363 

80 

48 

884 

43 

354 

123 

35 

$2.79 

$1.03 

$0.89 

6 

2 

2 

8 

3 

5 

4 

258 

708 

246 

280 

$8.37 

$5.15 

$3.56 

4. 

116 

78 

105 

162 

450 

$2.13 

$0.52 

5 

5 

7 

4 

2 

4 

8 

580 

390 

735 

648 

900 

$8.52 

$4.16 

Did  you  make  mistakes?  Do  you  know  why  you  made 
them  ? 


[O] 


Explain  why  in  multiplying,  you  should 

..Copying  wrong  numerals  will  lead  tofwrong  answer. 

a.  be  sure  to  copy  the  example  correctly,  a 

Place  values  are  indicated  by  the  positions  in  which  digits  are  written. 

b.  write  all  digits  in  the  correct  places.  A 

You  may  have  to  rename  and  remember  a  number  of  tens  or  hundreds. 

c.  multiply  first  ones,  then  tens,  then  hundreds,  a 

Using  the  wrong  product  will  lead  to  wrong  answer. 

d.  know  the  M.  facts.  A  , 

If  the  product  is  greater  than  9,  you  rename  and  remember  a  number  of  tens 

e.  know  when  and  how  to  rename  products.  or  hundreds,  and  so  on. 

You  cannot  show  a  number  greater  than  9  in  any  place. 

f.  remember  the  tens  when  you  rename  the  product  a 
of  the  ones;  remember  the  hundreds  when  you  rename 
the  product  of  the  tens. 

You  probably  wouldn’t  make  the  sapie  mi.stake  twjce. 

g.  check  your  work  by  multiplying  twice,  a 


Reteaching.  For  more  work  in  multiplication  without 
renaming,  work  Set  25.  For  more  work  in  multiplication 
with  renaming,  work  Sets  26-30. 

•  Extra  Activity.  Work  Set  99. 
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Written  Practice 


A.,  S.,  and  M.  [W] 


Write  answers 

;  on  folded 

paper. 

a 

b 

c 

d 

e 

8,469 

749 

254 

666 

41 

-  5,393 

+  3,084 

X  2 

+  535 

X7 

3,076 

3,833 

508 

1,201 

287 

40 

406 

1,181 

130 

2,093 

X9 

X  2 

-478 

X  6 

+  4,955 

360 

812 

703 

780 

7,048 

5,421 

4,022 

1,253 

235 

54 

-632 

- 1,253 

+  357 

X4 

X  2 

4,789 

2,769 

1,610 

940 

108 

$70.14 

$14.60 

307 

281 

143 

-7.08 

-0.73 

X3 

X  2 

x5 

$63.06 

$13.87 

921 

562 

715 

Now  work  the  problems 

you  made  for  page  59. 

Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

Copy  each  example.  Then  below  each  step  of  the 
example,  write  what  to  think  for  each  step.  Below  Ex.  1 


write, 

“5,  15 

»  5, 

7,  28, 

20. 

I. 

45  ^  9 

5+10 

5  -5-3,  +2,  X  4 

5 

2. 

4x8, 

-5,  H 

- 9,  X 6,  +7,  - 

r5 

32 

27 

3  18  25 

5 

3. 

18  +  10,  -7 

,  X9,  -6,  ^5 

3  + 

28 

4 

36  30  6 

16 

4. 

50  —  5 

5  -9, 

+  3,  X  4,  -T-  8, 

x6 

_  45  _ 

5  8 

_  32  4 

24 

5. 

7x5, 

+  5, 

-8,  X 6,  -  10, 

-8 

35 

40 

5  30  20 

12 

6. 

27  -v-  3 

5  +  C 

+  8,  —  6,  X  8, 

1 3 

9 

10  18  3  24  8 

7. 
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2 
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Pupil’s  Objective 

To  have  written  practice  in  addition,  subtrac¬ 
tion,  and  multiplication. 

Background 

The  written  work  at  the  top  of  page  62  covers 
all  skills  that  have  been  reviewed  in  addition, 
subtraction,  and  multiplication. 

Pupils  who  have  shown  complete  mastery  of  the 
skills  involved  need  not  be  required  to  work  the 
practice  exercises.  Instead,  they  may  work  on  the 
enrichment  assignment  at  the  bottom  of  the  text 
page — an  exciting  challenge.  Each  exercise  mixes 
several  of  the  operations.  Exercises  of  this  type 
may  be  worked  in  any  of  several  different  ways. 
They  may  be  written  as  suggested  on  the  text  page 
or  they  may  be  administered  orally  or  final  answers 
only  may  be*,  written.  A  variation  of  the  activity 
may  be  found  in  the  Individualizing  Instruction 
section. 

Using  the  Text  Page 

The  written  work  at  the  top  of  the  page  should 
not  need  any  preliminary  discussion  except  to 
remind  the  children  to  read  very  carefully  the 
operation  symbol  for  each  example.  Circulate 
about  the  room  to  see  if  children  are  having  diffi¬ 
culties.  You  may  notice  that  some  children  need 
help  at  the  concrete  level.  Have  more  capable  children 
work  with  these  slower  learners. 


Individualizing  Instruction 


•  The  enrichment  exercises  may  be  shortened  for 
some  children.  In  Ex.  1,  pupils  may  be  asked  to 
stop  after  dividing  by  3  or  after  adding  2.  Use 
your  own  discretion  as  to  how  much  of  each  exer¬ 
cise  is  appropriate. 

•  The  following  exercises  in  which  the  child  is  to 
indicate  the  correct  operation  symbols  may  be 
duplicated  or  written  on  the  board. 

8  0  7  =  15  32  0  8  =  40 

24  0  4  =  6  25  0  12  =  13 

24  O  4  =  20  12  O  2  =  24 


•  More  capable  children  should  find  the  following 
exercises  challenging.  The  child  is  to  write  in 
each  ring  the  operation  symbol  which  will  indicate 
the  result  given.  In  Ex.  a,  for  example,  8X4 
yields  32;  32  —  5  yields  27;  and  27-5-9  yields  3. 

a.  8  0  4  =  32  ;  0  5  =  27;  0  9  =  3 

b.  16  0  2  =  14;  0  2  =  7;  0  8  =  15 

0  3  =  5;  0  6  =  30 

O  2  =  30;  0  6  =  5 

0  3  =  5;  0  8  =  40 


c.  40  O  5  =  8; 

d.  7  O  21  =28; 

e.  19  O  4  =  15; 


Reminders 


Continue  to  maintain  and  extend  the  following: 

•  Reading  and  writing  4-place  numerals 

•  Exploration  of  historical  numeration  systems 

•  Using  the  different  units  of  measurement  that 
have  been  reviewed 
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Pupil’s  Objectives 

(a)  To  measure  informally  the  understanding  of 
selected  concepts  developed  thus  far;  (b)  to  have 
practice  in  finding  the  solution  to  if-then  sentences 
when  a  number  is  shown  for  n;  and  (c)  to  find  the 
number  n  stands  for  in  mathematical  sentences. 


Background 

Practice  in  using  mathematical  skills  and  explor¬ 
ing  mathematical  concepts  and  ideas  which  have 
been  developed  may  be  provided  in  many  different 
settings  as  is  evidenced  on  the  text  page.  The  exer¬ 
cise  at  the  top  of  the  page  involves  the  under¬ 
standing  of  place  values  and  the  operations  of  multi¬ 
plication  and  division.  Practice  in  addition,  sub¬ 
traction,  and  multiplication  computation  is  pro¬ 
vided  in  Ex.  1-4  at  the  bottom  of  the  text  page 
— couched  in  the  language  of  logic. 

The  terminology  “number  sentence,”  “mathe¬ 
matical  sentence,”  “n-example,”  or  “n-sentence” 
is  used  extensively  throughout  the  program.  The 
term  “number  sentence”  can  be  used  any  time  a 
mathematical  statement  is  recorded  in  its  symbolic 
form;  i.e.,  24  -h  6  =  4  and  24  -5-  n  =  4  are  both 
number  sentences.  It  is  especially  important  to 
note  these  two  types  of  number  sentence.  The  first 
of  the  two  sentences  above  tells  something,  whereas 
the  latter  sentence  asks  something.  The  term  “«- 
example”  or  “n-sentence”  is  used  to  describe  any 
such  asking  sentence  in  which  n  appears.  An  n- 
sentence  is  neither  true  nor  false  and  is  sometimes 
called  an  open  mathematical  sentence  (the  number  n 
stands  for  is  missing). 

Each  time  you  have  the  opportunity,  emphasize 
that  mathematical  sentences  either  tell  something  or 
ask  something.  Also,  stress  the  fact  that  they  are 
either  true  or  false  if  they  tell  something.  Point  out 
that  asking  sentences  are  neither  true  nor  false. 
Ask  questions  like,  “Does  this  sentence  tell  us 
something  or  ask  us  something?  What  does  it  ask 
(or  tell)?  Is  it  a  true  sentence?  How  do  you  know 
it  is  true?” 


Pre-Book  Lesson 

•  Prepare  your  pupils  for  the  written  work  at 
the  bottom  of  the  text  page. 

Write  a  simple  if-then  statement  on  the  board 
such  as:  If  n  —  7,  then  2  Xn  =  — ?— .  Discuss  with 
the  children  that,  if  we  know  something  to  be  true, 
then  we  can  make  other  statements  that  are  also 
true  because  of  the  true  statement  we  already  know. 
Ask  children  to  write  on  the  board  other  sentences 
using  n  that  are  true  because  of  the  first  z/-statement 
made.  You  may  get  statements  such  as:  n  -f  6  = 
13,  18.  /i  =  11,  28  -5-  n  =  4,  and  so  on. 

•  Review  briefly  the  addends-sum  relationship 
for  addition  and  subtraction  and  the  factors-prod- 
uct  relationship  for  multiplication  and  division. 

a .  If  we  know  two  addends,  we  add  to  find  the  sum. 

b.  If  we  know  the  sum  and  one  addend,  we  subtract 
to  find  the  other  addend. 

c.  If  we  know  two  factors,  we  multiply  to  find  the 
product. 

d.  If  we  know  the  product  and  one  factor,  we  divide 
to  find  the  other  factor. 

Using  the  Text  Page 

•  Ex.  1-10  at  the  top  of  the  page  provide  an 
interesting  oral  lesson. 

•  Assign  the  written  work  at  the  bottom  of  the 
page.  Point  out  to  pupils  that  the  relationship  ideas 
discussed  in  the  Pre-Book  Lesson  will  prove  espe¬ 
cially  helpful  in  working  Ex.  5-9.  Circulate  among 
the  children  to  determine  if  all  understand  the 
assignment. 

Individualizing  Instruction 

•  More  capable  children  may  be  given  the  work  at 
the  top  of  the  page  as  a  written  assignment  to 
explain  why  for  each  of  their  answers. 

•  All  pupils  may  prepare  if-then  sentences  of  their 
own.  After  they  have  written  the  statements,  they 
should  find  the  solution  to  each  one. 

•  You  may  have  pupils  use  frames  like  A,  □, 
O,  and  O  instead  of  using  n  to  indicate  that  a 
number  is  missing  in  a  sentence.  These  are  merely 
other  ways  of  showing  open  sentences. 
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*  Reviewing  ideas  developed  earlier! 


*  Right  or  Wrong?  Why? 

[O] 

1.  4  x  278  =  ?  The  product  must  be  greater  than  800.  Right;  you  are 

multiplying  a  number  greater  than  200  by  4. 

2.  To  find  t  of  35  pencils,  you  multiply  35  by  7.  wrong;  you  divide 

35  by  7. 

3.  In  8,176  there  are  81  hundreds  in  all.  Right;  1  hundred  plus  8  thousands, 

or  80  hundreds,  equals  81  hundreds. 

4.  21  +  22  -b  23  =  66.  You  can  use  3  X  22  instead.  Right; 

22  +  22  +  22=66 

5.  5,735  =  4,000  +  1,700  +  20  +  15.  Right;  these  are  two  names 

for  the  same  number. 

6.  You  may  find  an  unknown  factor  by  dividing.  Right;  division  is  the 

inverse  of  multiplication. 

7.  36  hundreds  5  tens  =  364  tens  10  OneS.  Right;  these  are  two  names 

for  the  same  number. 

8.  You  may  find  an  unknown  addend  by  multiplying,  wrong,-  usually 

find  an  unknown  addend  by  subtracting. 

9.  4  thousands  7  hundreds  =  3  thousands  17  hundreds.  Right;  these 

are  two  names  for  the  same  number. 

10.  Usually  both  factors  are  greater  than  the  product.  wrong;  usually 

the  product  is  greater  than  either  factor  (unless  1  or  0  is  a  factor)  . 

Working  with  21 

[W] 

Each  time  write  your  work  for  the  a  part  and  the  b  part. 

1.  If  n  =  327,  then 

2.  If  n  =  4,275,  then 

3.  If  n  =  489,  then 

4.  If  n  =  7,512,  then 


Write  each  of  Ex.  5-10,  showing  the  number  for  n. 


5. 

4,175  -  n  = 

1,721  2,454 

8. 

5  X  146  =  n  730 

6. 

n  +  2,463  = 

6,07  0  3,607 

9. 

n  =  2,721  -  809  1,912 

7. 

n  —  6,350  = 

2,657  9,007 

10. 

42  +  36  +  n  =  150  72 

2  X  n  = 

654 

—  •  — 

and 

673 

1,000  -«=.?_ 

n  +  888 

5,163 

= 

and 

2,415 

n  -  1,860  =  .?. 

n  +  n  = 

978 

and 

978 

2  X  n  =  _?_ 

6,854 

n  — 

=  658 

and 

488 

8,000  —  »=-?- 
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**  In  each  example  indicating  addition  or  subtraction,  pupils  must  determine  whether  n 
represents  an  addend  or  a  sum;  in  each  example  indicating  multiplication  or  division, 
pupils  must  determine  whether  n  represents  a  factor  or  a  product. 


*  Pupils  are  not  to  work  the  problems  at  this  time.  Instead,  they  analyze  the  given 
information.  Answers  shown  are  for  work  called  for  on  page  66. 


Using  Numbers  from  Other  Problems 

A.,  S.,  and  M.  [0] 

*  Tell  whether  you  should  add  or 
subtract  or  multiply  and  explain  why. 

1.  To  reach  the  vacation  area  he 
chose,  Mr.  Fisher  drove  235  miles  a 
day  for  2  days.  How  many  miles  did 

he  travel?  Multiply;  470  miles 

2.  To  make  the  trip  and  return 
home,  about  how  many  miles  would 
Mr.  Fisher  drive?  (Use  your  answer 

for  problem  1.)  Multiply;  940  miles 

3.  Before  leaving,  Mr.  Fisher  bought  9  gal.  of  gasoline 
at  35<£  a  gallon.  What  was  the  total  cost?  Multiply;  $3.15 

4.  Mrs.  Fisher  and  their  daughter  Sally  went  along. 
The  first  day,  each  of  the  lunches  cost  S1.75.  For  the 
3  lunches  how  much  did  Mr.  Fisher  pay?  MuitiPiy;  $5.25 


5.  He  paid  for  the  lunches  with  a  $10  bill.  How 
much  change  did  he  get  ?  (Use  your  answer  for  problem  4.) 

c  „  .  ...  Subtract;  $4.75 

o.  the  first  night  Mr.  Fisher  carried  into  the  motel 
bags  weighing  37  lb.  and  48  lb.  and  a  basket  weighing 
8  lb.  What  was  the  total  weight?  Add;  93  ib. 


7.  Breakfasts  the  next  morning  cost  75 0,  SI.  10,  and 
SI. 35.  What  was  the  total  cost  of  the  breakfasts?  Add;  $3.20 

8.  The  first  day  of  the  return  trip  Mr.  Fisher  drove 
160  miles.  How  many  more  miles  did  he  travel  the  first 
day  going  to  the  vacation  area?  (Use  a  number  from 

problem  1  .)  Subtract;  75  miles 

♦  Extra  Problems.  Work  Set  37. 
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Pupil’s  Objectives 

(a)  To  identify  the  correct  operation  (addition, 
subtraction,  multiplication)  for  problem-solving; 
and  (b)  to  use  numbers  from  other  problems  in 
finding  the  solutions. 

Background 

Your  pupils  have  been  building  computational 
skills  in  all  operations.  However,  there  is  no  assur¬ 
ance  that  children  can  determine  which  operation 
is  appropriate  for  a  given  problem  setting.  The 
work  of  the  text  page  requires  a  careful  analysis  of 
each  problem  in  terms  of  what  is  given  and  what  is 
to  be  found  (keeping  in  mind  the  generalizations 
stated  in  the  Pre-Book  Lesson  for  the  preceding 
I  page). 

The  unusual  aspect  of  these  problems,  which 
should  be  pointed  out  to  pupils,  is  the  fact  that 
information  necessary  for  working  certain  problems 
must  be  found  in  other  problems  on  the  page. 
(The  problems  involved  here  indicate  which 
problems  must  be  referred  to.) 

Teacher’s  Preparation 

The  flannel  board  can  be  a  very  useful  teaching 
aid  in  building  many  mathematical  concepts.  If 
you  have  numerals,  operation  symbols,  and  equality 
and  inequality  symbols*  which  adhere  to  a  flannel 
board,  have  them  available  for  the  Pre-Book  activ¬ 
ity.  If  you  do  not  have  these  items,  they  may  be 

*  See  9,  page  xix. 


prepared  very  simply.  You  may  find  some  material 
which  adheres  to  flannel  that  can  be  cut  to  size 
and  then  have  symbols  printed  on  it.  Or,  oak 
tag  may  be  used  by  fastening  to  it  a  material  that 
will  adhere  to  the  flannel. 

Pre-Book  Lesson 

•  State  or  write  on  the  chalkboard,  a  simple 
problem  (using  numbers  for  small  sets)  of  a  type 
found  on  text  page  64.  Ask  a  child  to  go  to  the 
flannel  board  and  show  a  mathematical  sentence 
for  the  problem,  making  sure  that  the  correct 
operation  is  indicated. 

•  State  other  problems  (pupils  may  state  prob¬ 
lems)  and  have  different  children  construct  appro¬ 
priate  number  sentences  on  the  flannel  board. 

•  Give  as  much  variety  to  the  problems  as  pos¬ 
sible.  Be  sure  pupils  are  concentrating  on  deter¬ 
mining  the  correct  operation  (reflected  in  the 
mathematical  sentence)  rather  than  the  solution 
to  the  problem  each  time. 

Using  the  Text  Page 

Make  sure  all  pupils  understand  the  assignment, 
especially  the  need  for  looking  to  other  problems 
for  numbers  to  use  in  finding  solutions.  Perhaps 
you  will  wish  to  read  each  problem  with  those 
pupils  having  reading  difficulties. 

Individualizing  Instruction 

Use  Extra  Problems  Set  37  as  necessary. 
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Pupil’s  Objectives 

(a)  To  learn  about  labeling  answers  for  division 
problems;  and  (b)  to  have  practice  in  writing 
mathematical  sentences  for  division  problems. 

Background 

There  is  but  one  operation  called  division.  But, 
as  we  have  already  discussed,  there  are  two  types 
of  problem  situations  which  call  for  the  division 
operation.  One  we  call  the  measurement  situation; 
the  other  we  call  the  partitive  situation. 

In  a  measurement  situation  the  basic  task  is  to 
determine  how  many  equivalent  sets  are  contained 
in  a  known  larger  set.  The  question  is  most  fre¬ 
quently  asked  in  the  form,  “How  many  sets  of  5 
are  there  in  a  set  of  15  things?”  Of  course,  the 
sentence  15  -5-  5  =  3  may  be  used  to  find  the  solu¬ 
tion  to  this  question.  The  answer  3  tells  us  there  are 
3  equivalent  subsets,  or  groups,  contained  in  a  set  of 
15.  Thus  the  label  for  this  answer  is  subsets. 

A  partitive  situation  is  different  in  that  we  are  to 
find  out  how  many  objects  would  be  in  each  of  the 
equivalent  subsets.  The  question  is  most  frequently 
asked  in  the  form,  “What  is  the  number  for  each  of 
the  5  equivalent  subsets  of  a  set  of  15?”  Here,  too, 
the  sentence  15  h-  5  =  3  is  used  to  find  the 
solution.  But,  3  in  this  instance  tells  us  the  number 
of  objects  in  each  set,  so  the  label  for  this  answer 
is  the  name  of  the  objects  involved. 

Labeling  answers  for  division  problems  requires 
understanding  of  the  situation  for  which  the 
computation  is  performed.  Only  with  careful 
analysis  of  the  situation  will  each  number  involved 
in  the  computation  have  meaning  in  terms  of  the 
problem  under  consideration.  Sometimes  the 
answer  tells  how  many  equivalent  subsets;  some¬ 
times  it  tells  the  number  for  each  of  the  equivalent 
subsets. 

Pre-Book  Lesson 

•  Through  use  of  classroom  materials,  repre¬ 
sentative  materials  on  the  flannel  board,  or  draw¬ 
ings,  illustrate  and  demonstrate  a  story  like  those 
in  the  next  column. 


At  the  air  base  I  saw  1 5  fighter  planes  take 
off  one  at  a  time.  When  they  got  into  the  air, 
they  formed  groups  of  3.  How  many  groups 
of  planes  were  there? 

Discuss  the  problem  with  pupils,  asking  them  to 
tell  what  15  means,  3  means,  and  the  answer  5 
means  (the  label  for  the  answer). 

When  the  1 5  planes  returned  to  the  base, 
they  landed  one  at  a  time  and  then  went 
into  hangars.  There  were  3  hangars.  The 
same  number  of  planes  went  into  each  han¬ 
gar.  How  many  planes  were  in  each  of  the  3 
hangars? 

Now,  what  does  the  15  tell  us?  What  does  the 
3  mean?  And,  what  does  the  answer  5  tell  us? 

•  Have  pupils  write  a  mathematical  sentence 
for  each  problem.  They  should  see  that  the  sen¬ 
tences  are  the  same,  but  that  each  answer  tells 
something  different. 

Using  the  Text  Page 

•  Have  pupils  draw  pictures  using  X’s  or  dots 
to  represent  the  objects  in  each  problem.  Discuss 
each  problem  in  detail.  Have  pupils  tell  what  each 
number  in  the  problem  tells  and  then,  what  the 
answer  tells. 

•  After  the  oral  discussion  of  each  problem, 
have  pupils  write  a  mathematical  sentence  for  each 
problem.  You  may  wish  to  have  the  children 
write  each  sentence  in  two  ways — with  n  at  the 
beginning  and  at  the  end  of  the  sentence. 

Individualizing  Instruction 

Translation  in  problem-solving  works  in  two 
ways.  Pupils  should  be  given  practice  in  translating 
the  mathematical  sentence  into  a  written  problem 
as  well  as  translating  the  written  problem  into  a 
mathematical  sentence. 

All  pupils  may  write  problems  for  division  facts 
shown  on  the  board.  Be  sure  to  have  pupils  write 
problems  involving  both  measurement  and  parti¬ 
tion  situations.  You  may  wish  to  ask  them  to  write 
one  of  each  type  for  each  fact  or  you  may  indicate 
one  type  of  situation  for  each  fact. 
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*  Determining  a  label  for  the  answer  in  the  algorithm  requires  understanding  of  the 
problem  situation  for  which  the  algorithm  was  set  up. 


*  Labeling  Answers  for  Division  Problems 

Measurement  and  partitive  situations  [O] 

1.  The  picture  shows  15  racing  cars  in  sets  of  3. 
Hal  divided  to  find  how  many  3’s  in  15.  His  answer  was  5. 
What  should  the  label  be  for  Hal’s  answer?  sets  (subsets) 

Was  Hal  trying  to  find  how  many  equivalent  subsets  of 

3  cars  or  was  he  trying  to  find  the  number  of  cars  for  each 

of  the  equivalent  subsets?  How  many  equivalent  subsets? 

2.  In  another  place  Hal  arranged  12  racing  cars  in 

4  equivalent  sets.  12  -r-  4  =  3;  but  3  what?  racing  cars; 

1 2  t  4  =  n 

Did  Hal  want  to  know  how  many  equivalent  subsets  or 
did  he  want  to  know  the  number  of  cars  for  each  of  the 
equivalent  subsets ? vWhat  is  the  label  for  Hal’s  answer?" 

The  number  of  cars  for  each  of  the  equivalent  subsets. 

In  each  of  problems  3-6,  tell  what  label  should  be  used. 

3.  To  play  a  game,  Hal  and  his  friend  shared  equally 
8  toy  racing  cars.  Each  boy  had  4  _?_.  c°[s7{loy  racin9  cars); 


4.  In  the  bicycle  shop  the  clerk  put  20  bicycles  in  racks, 
each  holding  5  bicycles.  He  needed  4  _  ?_ .  20^5- n 

5.  Of  the  20  bicycles,  there  were  the  same  number  of 
bicycles  for  boys,  for  men,  for  girls,  and  for  women. 
For  boys  there  were  20  -f-  4,  or  5  ?_ .  bicycles;  20  +  4  =  n 


6.  Sally  read  her  book  of  25  pages  in  5  days.  She  read 
the  same  number  of  pages  each  day,  or  5  -  ?- .  pages;  25  *  5  =  n 

[W] 

Write  an  ^-example  and  work  each  problem.  For 
problem  1,  you  may  write  “15  v  3  =  n”  or  “n  =  15  3.” 
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*  Pupils  may  use  items  a-e  as  guides  in  identifying  their  sources  of  difficulty. 


Written  Practice  in  Multiplication 

[Wl 


Copy  and  multiply.  Multiply  a  second  time  as  a  check. 

808 


1. 

3  X  23  69 

5. 

5  X  40  200 

9. 

2  X  423  846 

13. 

8  X  101 

287 

2. 

2  X  43  86 

6. 

3  X  82  246 

10. 

4  X  210  84o 

14. 

7  X  41 

488 

3. 

6  X  11  66 

7. 

9  X  51  459 

11. 

9  X  45  405 

15. 

4  X  122 

942 

4. 

4  X  21  84 

8. 

4  X  72  288 

12. 

3  X  243  729 

16. 

3  X  314 

Now  go  back  and  work  problems  1-8  on  page  64. 


Do  You  Remember? 

Try  these  examples: 


Inventory  4  [Wj 


1. 

a22 

4)88 

b 

31 

3)93 

C 

21 

4)84 

d 

34 

2)68 

e 

li 

7)77 

2. 

31 

5)155 

43 

3)129 

31 

8)248 

93 

3)279 

31 

6)186 

3. 

73 

3)219 

32 

4)128 

62 

4)248 

41 

6)246 

81 

6)486 

23 


g 


12 


3)69 


4)48 


84 


21 


2)168 

41 


7)147 

81 


3)123  8)648 

Did  you  make  mistakes?  Do  you  know  why  you  made 
them? 

[ol 

Explain  why  in  dividing  you  should 

Using  the  wrong  factor  wilihead  to  wrong  answer. 

a.  know  the  D.  facts. 

Place  values  are  indicated  by  the  positions  in  which  digits  are  written. 

If  you  cannot  divide  b.  write  all  digits  in  the  correct  places. 

the  number  of  hundreds  Hundreds  may  have  to  be  renamed  tens  and  used  in  dividing  tens; 

and  show  at  least  1  c.  start  at  the  left.  tens  may  have  to  be  renamed  ones. 

the  answer,  you  know  when  and  how  to  rename  the  number  being 

rename  the  hundreds 

as  tens,  add  the  other  dlVlded. 

tens,  and  divide;  and  Multiplication  by  a  number  undoes  division  by  that  number. 

so  on.  e.  check  your  work  by  multiplication. 

Reteaching.  For  more  division,  work  Sets  31-33. 

®  Extra  Activity.  Work  Set  100. 


66 


Teaching  Page  66 


Pupil’s  Objectives 

(a)  To  have  practice  in  multiplying  with  a  2-  or 
3-place  numeral  and  a  1 -place  numeral;  and  (b) 
to  take  an  inventory  test  on  division  using  a  2-  or 
3-place  numeral  and  a  1 -place  numeral. 

Background  (Also  see  Background,  pages  340- 
341) 

By  this  time  your  children  should  have  rather 
complete  mastery  of  multiplication  using  a  2-  or 
3-place  numeral  and  a  1 -place  numeral.  Of  course, 
there  will  be  some  who  are  not  able  to  quickly 
find  an  accurate  answer,  but  in  all  probability  they 
will  possess  the  understandings  necessary  to  move 
in  that  direction.  Their  most  common  problems 
will  be  with  recalling  multiplication  facts  and  with 
renaming  ones  and/or  tens.  They  will  need  more 
time  to  complete  their  work  because  of  using  less 
mature  methods  of  multiplying.  Those  children 
should  be  permitted  to  use  these  methods,  such  as 
various  helping  facts  or  pictures  to  show  renaming, 
but  they  should  at  all  times  be  working  toward  more 
mature  procedures. 

The  results  of  the  inventory  test  in  division  will 
give  you  a  basis  for  knowing  the  skill  your  pupils 
possess  in  dividing  when  using  a  2-  or  3-place 
numeral  and  a  1 -place  numeral  when  the  re¬ 
mainder  is  0,  and  thus  where  and  for  whom  re¬ 
teaching  is  necessary. 

Pre-Book  Lesson 

•  Engage  in  a  quick  review  of  these  main  skills 
in  multiplication: 

a.  It  is  necessary  to  know  the  multiplication 
facts  having  one  factor  no  greater  than  5. 

b.  Sometimes  renaming  of  ones  and  remembering 
1  ten  or  more  are  necessary. 

c.  Sometimes  renaming  of  tens  and  remembering 
1  hundred  or  more  are  necessary. 

d.  Sometimes  renaming  of  both  ones  and  tens  is 
necessary. 


•  Have  pupils  show  different  expanded  forms  to 
use  in  checking  the  result  of  a  multiplication. 

Using  the  Text  Page 

•  Most  pupils  will  probably  be  able  to  write  the 
answers  to  the  multiplication  examples  on  folded 
paper.  If  some  pupils  find  it  necessary  to  write 
the  entire  example,  permit  them  to  do  so.  All 
children  should  be  asked  to  think  the  renaming. 

•  Tell  the  children  that  the  division  test  is  to  find 
out  how  much  they  remember  about  this  type  of 
division.  Do  not  review  any  of  the  skills  at  this 
time.  Encourage  pupils  to  do  the  best  they  can, 
but  reassure  them  that  it  is  merely  to  find  out  if 
and  where  they  need  help. 

Individualizing  Instruction 

•  You  will  want  to  score  the  written  work  on 
multiplication  and  return  it  to  the  children  for  them 
to  analyze  for  types  of  error.  It  is  important  that 
children  know  the  type  of  error  that  is  most  per¬ 
sistent. 

•  Have  each  child  analyze  the  results  of  his  in¬ 
ventory  test.  As  part  of  this  procedure,  each  may 
show  the  factors  1  through  8  on  a  piece  of  paper. 
Below  each  factor  he  should  make  a  check  mark  for 
each  example  missed  in  which  that  factor  was  the 
divisor.  You  may  want  to  have  pupils  write  the 
actual  example  missed.  In  this  way,  pupils  will 
find  which  factor  was  the  greatest  source  of  diffi¬ 
culty.  Various  means  of  reviewing  these  facts  may 
then  be  employed. 

Of  course,  the  main  source  of  error  may  involve 
other  skills  listed  on  the  text  page.  Refer  to  these 
ideas  and  to  how  each  of  these  is  involved  in  the 
errors  pupils  made. 

•  For  the  slower  learners  who  need  to  review  the 
division  skills  tested,  Reteaching  Sets  31-33  in  the 
reservoir  at  the  end  of  the  book  are  suggested. 

•  For  those  more  capable  children  who  do  not  need 
the  reteaching  experiences,  the  Extra  Activity  Set 
100  in  the  reservoir  is  provided. 
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Pupil’s  Objectives 

(a)  To  have  written  practice  in  finding  the 
number  n-  stands  for  in  mathematical  sentences; 
and  (b)  to  learn  about  multiples  of  the  numbers 
2,  3,  4,  and  5. 

Background 

A  multiple  of  a  number  is  the  product  of  that 
number  and  another  number.  Identifying  the 
greatest  multiple  of  a  number  that  can  be  sub¬ 
tracted  from  some  given  number  is  preparation  for 
division  work  in  Chapter  3.  The  greatest  multiple 
we  subtract  must  be  equal  to  or  less  than  the  num¬ 
ber  being  divided. 

Using  the  Text  Page 

•  Guide  children  to  state  in  their  own  words 
what  they  know  about  the  relationships  between 
addends  and  the  sum  and  beiween  factors  and  the 
product. 

Before  children  proceed  with  the  exercise  at  the 
top  of  the  page,  stress  the  importance  of  determin¬ 


ing  whether  two  addends  or  an  addend  and  the 
sum  are  given;  or  whether  two  factors  or  a  factor 
and  the  product  are  given. 

•  In  working  with  the  assignment  on  multiples, 
do  not  introduce  their  use  in  division  work  yet — 
merely  develop  an  understanding  of  the  concept 
itself. 

Individualizing  Instruction 

•  All  pupils  may  do  one  or  more  of  the  following 
exercises  either  orally  or  in  written  form: 

a.  Name  five  multiples  of  6: 


b.  Name  five  multiples  of  7: 

7 

'  3  - 3  - 3  - 3  - 

c.  Name  five  multiples  of  8  and  of  9  in  the  same 
way. 

d.  What  is  the  greatest  multiple  of  each  of  the 
following? 

6  <  (4  X  5)  7  <  (5  X  6) 

8  <  (9  X  2)  8  <  (4  X  9) 

•  More  capable  children  may  go  further  than  sug¬ 
gested  for  each  of  the  above. 
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Working  with  Tl 

Addends-sum  and  factors-product  relationships  [W] 

Remember,  if  you  know 

a.  two  addends,  you  add. 

b.  a  sum  and  one  of  its  two  addends,  you  subtract, 
e.  two  factors,  you  multiply. 

d.  a  product  and  one  of  its  two  factors,  you  divide. 


Copy  each  of  Ex.  1-12,  showing  the  number  for  n. 


1. 

n  -f  146  =  711  565 

5. 

n  X  3 

=  186 

62 

9. 

n  = 

252 

163  +  89 

2. 

n  X  6  =  306  si 

6. 

208  - 

4  =  n 

52 

10. 

4  X 

H— * 

O 

-4 

II 

.b. 

^00 

3. 

213  -v-  n  =  3  71 

7. 

4  X  n 

=  328 

82 

11. 

7  X 

41 

n  =  287 

4. 

128  =  2  X  n  64 

8. 

652  = 

800  - 

n  us 

12. 

204 

51 

=  n  X  4 

Multiples  of  2,  3,  4,  5 

Readiness  for  D.,  remainder  greater  than  0  [O] 

1.  Count  by  2’s  through  16:  2,  4,  _6 ,  _8_,  jo,  J2,  j4  5  j6 
Are  you  naming  even  or  odd  numbers? 

For  Ex.  1,  you  named  some  of  the  multiples  of  2. 

2.  Count  by  3’s  through  18:  3,  6,  J?,  15,  J8 

For  Ex.  2,  you  named  some  of  the  multiples  of  3. 

3.  Name  some  multiples  of  4:  4,  8,  _u,  i6_?  20,  24. ,  Z8_ 

4.  Name  some  multiples  of  5:  5,  io„,  _is5  20  ?  25 

*  5.  What  is  the  greatest  multiple  of  2  which  can  be 
subtracted  from  9? 8 from  15?i4from  13?  12 

6.  Name  the  greatest  multiple  of  5  which  can  be 
subtracted  from  a.  13.  10  b.  22. 20  c.  28  .  25  d.  17. 15 

67 

*  Identifying  the  greatest  multiple  of  a  number  that  can  be  subtracted  from  a  given  number 
is  preparation  for  work  beginning  in  Chapter  3-division  with  a  remainder  greater  than 


zero. 


Dividing  Hundreds,  Tens,  and  Ones 

Using  the  Distributive  Property ;  no  renaming  IO) 

1.  Mr.  Allen  bought  369  baby  chicks. 
They  came  in  3  boxes,  each  having  the  same 
number  of  chicks.  Find  the  number  in  each 
box,  or  h  of  369  chicks. 

a.  What  operation  can  we  use?  d  ivi sion 

b.  Is  the  example  3)369?  Yes 

c.  Why  can  we  think  of  it  as 
3)3  hundreds  +  6  tens  +  9  ones? 

We  are  thinking  of  the  meaning  of  each  numeral  in  its  place. 

2.  For  each  of  a-d,  tell  the  number  of 

hundreds,  tens,  and  ones  in  the  numbers  to  be  divided, 
a.  3)963  b.  4)844  c.  2)488  d.  3)636 

HTO  HTO  HTO  HTO 

3.  Mr.  Allen  separated  equally  among  3  pens  the  336 
chicks  that  lived.  How  many  chicks  were  in  each  pen? 

a.  Is  the  example  3)336?  Yes 

b.  Divide  hundreds.  3  -f-  3  =  ?i  How 
do  we  show  that  the  1  means  1  hundred  ?v 

We  write  the  1  in  hundred’s  place. 

Are  there  any  hundreds  left  to  be  divided  ?v 
e.  Divide  tens.  3  -s-  3  =  ?  i  N° 

d.  Divide  ones.  6  -5-  3  =  ?2 

e.  Explain  the  remainder,  labeled  R.There 

112  are  no  ones  left  to  be  divided. 

There  were  ?  chicks  in  each  box. 


On  the  board,  work  Ex.  4-7  as  in  the 
box. 

321,  RO  423,  RO  211,  RO  211,  RO 

4.  3)963  5.  2)846  6.  4)844  7.  3)633 

We  divide  hundreds,  tens,  and 
ones  all  in  the  same  way. 

68 

*  RO  in  the  answer  indicates  that  the  remainder  for  the  division  is  0. 
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Pupil’s  Objectives 

(a)  To  learn  about  division  with  a  3-place 
answer;  (b)  to  have  written  practice  in  division; 
and  (c)  to  write  n-examples  for  written  problems 
and  indicate  before  solving  whether  addition,  sub¬ 
traction,  multiplication,  or  division  is  required. 

Background 

Division  using  a  3-place  numeral  which  results 
in  a  3-place  answer  does  not  involve  any  new  skill. 
It  is  an  extension  of  one  already  developed.  As 
pupils  begin  to  divide  hundreds,  they  should  begin 
to  generalize  that  dividing  a  number  of  hundreds  or 
tens  is  like  dividing  a  number  of  ones. 

In  general,  your  pupils  should  have  reached  the 
stage  where  greater  reliance  can  be  placed  on 
developing  the  abstract  division  operation.  Work 
with  concrete  materials  should  not  be  necessary. 

The  practice  work  at  the  top  of  text  page  69 
directs  pupils  to  check  their  work.  A  word  about 
checking  may  be  in  order.  Checking  for  checking’s 
sake  is  not  particularly  motivating  or  exciting  to 
most  children.  Studies  have  shown  that,  unless 
otherwise  motivated,  many  pupils  force  the  check. 
This  may  be  illustrated  in  the  example  below. 


31 

a.  3)96 

b.  31 

90 

X  3 

6 

96 

6 

0 

As  shown  in  a,  the  child  made  a  mistake  in 
dividing.  He  was  required  to  check  his  work.  It 
is  obvious  from  inspecting  b  that  the  child  did  not 
actually  multiply  in  b  but  merely  showed  the 
product  he  knew  was  supposed  to  result  from  the 
multiplication.  He  forced  the  answer. 

Keep  this  common  practice  in  mind  as  you 
compare  the  child’s  division  work  with  the  multi¬ 
plication  check.  If  pupils  are  actually  multi¬ 
plying  to  check  the  results  of  their  division,  the 
activity  is  worthwhile.  However,  if  you  discover 
that  they  are  merely  forcing  answers  in  checking, 
have  them  check  their  work  by  dividing  a  second 


time,  using  one  of  the  longer  division  forms  (re¬ 
naming  and  distributing  their  division  in  a  different 
way,  as  suggested  in  the  Pre-Book  Lesson). 

Pre-Book  Lesson 

•  Engage  in  a  review  activity  of  renaming  num¬ 
bers  in  a  variety  of  ways.  Write  the  numeral  248 
on  the  chalkboard.  Ask  a  child  to  rename  the 
number  in  some  expanded  form  and  to  tell  about 
the  renaming.  Encourage  as  many  different  ways 
as  possible: 

a.  (200  +  40  +  8)  2  hundreds  4  tens  8  ones 

b.  (200  +  48)  2  hundreds  48  ones 

c.  (240  +  8)  24  tens  8  ones 

d.  (230  +  18)  23  tens  18  ones 

All  of  these  examples  are  ways  of  renaming  248. 
Encourage  creativity  in  thinking.  Even  though 
children  may  not  write  all  the  above  forms,  they 
should  be  praised  for  good  thinking. 

•  Draw  an  abacus  picture  on  the  board  and 
show  248  on  it. 

100  10  1 


Then,  write  the  question,  “What  is  \  of  a  set  of 
248  things?”  To  find  the  answer,  have  pupils  show 
each  set  of  beads  on  its  bar  separated  into  two 
equivalent  subsets.  They  will  be  able  to  read  the 
answer  from  the  abacus  picture. 

•  Now  develop  the  division  work  for  finding  the 
indicated  part  of  the  set  +  of  248  things).  Write, 
“248  =  (200  +  40  +  8).”  Then  develop  the  divi¬ 
sion  step  by  step  as  shown  below. 

100  20  4 

2)248  =  2)200  +  2)40~+  2)8 
100  +  20  +  4  =  124 
i  of  a  set  of  248  things  is  124  things. 

As  a  result  of  dividing  the  hundreds,  your  chil¬ 
dren  should  be  led  to  state  in  their  own  words  that 
dividing  hundreds  is  very  much  like  dividing  ones. 
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•  Write  the  example  again  and  work  it  step  by 
step  as  shown  in  the  box  at  the  bottom  of  text  page 
68.  Ask  pupils  to  explain  what  is  being  done  and 
the  meaning  of  each  numeral. 

•  You  may  wish  to  work  several  division  ex¬ 
amples  using  the  shortened  form  before  going  on  to 
the  oral  and  written  work  of  the  text  pages. 

Using  the  Text  Pages 

•  Read  eaph  question  carefully  in  Ex.  1-3  on 
page  68.  Help  pupils  recall  the  Pre-Book  work  to 
foster  as  much  insight  as  possible.  Pupils  should 
be  asked  to  explain  each  answer. 

•  After  each  of  Ex.  4-7  is  worked  on  the  board, 
ask  another  child  to  write  a  check  for  the  example. 

•  Your  pupils  should  be  able  to  proceed  inde¬ 
pendently  with  the  written  practice  at  the  top  of 
text  page  69.  Perhaps  you  will  have  some  ex¬ 
amples  checked  by  certain  pupils  by  dividing, 
using  a  different  form.  This  will  avoid  the  problem 
of  forcing  the  check,  as  noted  in  the  Background 
section.  Slower  learners  may  check  their  work  by 
drawing  abacus  pictures  and  separating  the  beads. 

•  The  emphasis  on  the  work  at  the  bottom  of 
page  69  is  in  translating  from  the  problem  in¬ 
formation  to  a  mathematical  sentence.  After  all 
rc-examples  have  been  written,  the  child  should  go 
back,  indicate  for  each  problem  the  operation  to  be 
used  in  finding  the  answer,  and  solve  the  problem. 

Individualizing  Instruction 

•  Slower  learners  may  need  further  work  at  a 
more  concrete  level  than  has  been  provided  when 
hundreds  must  be  renamed.  The  place- value 
pocket  chart,  as  described  below,  may  be  helpful. 

Show  the  number  248  in  the  pocket  chart. 


Hundreds 

Tens 

Ones 

nn 

nnnn 

nnnnnnnn 

r  -  1 

Write  on  the  board  “5  of  a  set  of  248  things 
is  Be  sure  pupils  understand  the  question 

asked  by  this  sentence.  Have  different  children 
read  the  sentence  and  tell  what  it  means. 


Turn  to  the  pocket  chart  and  ask  a  child  to 
separate  the  two  hundreds  into  4  equivalent  sets  of 
hundreds.  Of  course,  since  there  are  only  2 
hundreds,  it  will  be  impossible  to  place  at  least 
1  hundred  in  each  set.  This  should  help  children 
see  why  renaming  of  the  number  to  be  divided  is 
often  necessary. 

Ask  a  child  to  change  the  2  hundreds  to  20  tens 
and  put  them  with  the  4  tens  already  in  the  tens 
position  of  the  pocket  chart.  Then,  all  the  tens 
can  be  separated  into  4  equivalent  sets. 


Hundreds 

Tens 

Ones 

A 

ru 

AA 

A 

n 

1  1 

1 

1  1 

A 

□i 

1 

1 

01 

A 

1  3 

1  1 

L... .J 

1 

a 

A 

1 

A 

n 

r i 

1  Z_l 

1  1 

1 

1 

i 

1 

1 

a 

i - □ 

1  ZJ 

1  J 

Since  all  the  tens  are  separated  into  the  4  sets, 
the  pupils  may  proceed  to  separate  the  ones  into 
4  equivalent  sets. 


Hundreds 

Tens 

Ones 

nn 

u 

A 

1 

1 

1 -  1 

1_ 1 

[ _ 1 

1 

1 

ru 

1 

a 

A 

1 - =□ 

1_ 1 

1  _ 1 

1 - 1 

r1 

1 

1 

1 

1 

O, 

1 

J  1 

n 

1 

1. 

n 

1 

1 

1 - □ 

1  1 

f 

Be  sure  to  make  the  transition  from  the  physical 
demonstration  to  written  form  for  the  operation. 
You  may  wish  to  write  the  example  in  expanded 
form  before  going  on  to  the  short  form. 

Direct  and  guide  the  working  of  the  example 
until  children  state  in  their  own  words  something 
as  follows:  “I  cannot  divide  the  2  hundreds  of 
248  by  4  and  get  at  least  1  for  the  answer,  so  248 
is  renamed  24  tens  8  ones.  Then  24  tens  can  be 
divided  by  4  and  8  ones  can  be  divided  by  4.” 

•  Use  Extra  Examples  Set  67  as  needed. 
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Note  whether  your  pupils  ore  forcing  the  check,  as  stressed  in  the  Background 
section  on  Teacher's  Page  68. 


Practice  in  Division 

Copy  and  divide.  Check  your  work.  * 

122,  RO 

1.  4)488  5.  648  -T-  2  324,  RO  9. 

132  R 0 

2.  189  h-  9  2i,  ro  6.  3)396  10. 

121,  RO  41,  RO 

3.  4)484  7.  7)287  11. 

123,  RO 

4.  3)369  8.  328  -f-  841,  ro  12. 

♦  Extra  Examples.  Work  Set  67. 


[w] 


_2jJL.R0 

4)844  13. 

_ 4T  RO 

6)246  14. 

666  -r-  6  111,  ro  15. 

112,  RO 

4)448  16. 


Ill,  RO 


7)777 

121,  RO 

363  -  3 

111,  RO 

5)555 

432,  RO 

864  2 


A.,  S.,  M.,  or  D.? 

Writing  n-examples  [W] 

Write  an  w-example  for  each  problem.  Then  beside 
each  of  your  ^-examples,  write  “A.”  or  “S.”  or  “M.”  or 
“D.”  to  show  the  operation  to  be  used  in  working  the 
problem.  Then  work  the  problem. 


1.  If  you  cut  fudge  into  6  rows  of  12  pieces  each,  how 
many  pieces  will  you  have?  n  =  6x  12,-  m.;  72  pieces 

2.  If  you  put  5  pieces  of  fudge  in  a  bag,  how  many 
bags  will  you  need  for  150  pieces?  n=i5o-5;  d.;  30  bags 

3.  If  you  make  35  bags  of  fudge  and  your  friend  makes 
18  bags,  how  many  will  you  have  made  together?  n  =  35  +  is, 

A.;  53  bags 

4.  If  117  bags  of  fudge  are  put  on  sale  and  99  of  them 
are  sold,  how  many  bags  will  not  have  been  sold?  n  =  117-99; 

S.;  18  bags 

5.  Ella  bought  4  bags  of  fudge  for  88 <£.  Each  bag  costs 
the  same  price.  What  is  the  price  of  each  bag?  n*  =  88*- 4,- 

D.;  22* 

6.  If  26  bags  are  used  for  white  fudge  and  38  for  brown, 
how  many  bags  will  have  been  used  for  both?  n  =  26  +  38, 

A.;  64  bags 
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Roman  Numerals 

Roman  notation  [O] 

1.  The  numerals  on  this  clock  are  called  Roman 
numerals.  How  are  Roman  numerals  different?  v 

The  Romans  used  letters  instead  of  digits. 

The  Romans,  who  lived  hundreds  of  years  ago, 
used  letters  to  show  numbers.  In  their  system, 
1=1,  V  =  5,  X  =  10,  and  L  =  50. 

They  wrote  their  letters  side  by  side  to  make 
other  numerals. 

Most  Roman  numerals  are  read  by  adding  the 
numbers  for  the  letters  used. 

LVII  =  50  +  5  +  2  =  57  XXXI  =  10  + 10  + 10  + 1  =  31 

2.  Tell  how  to  read  each  of  these  Roman  numerals: 

III  XII  XVIII  VI  LIII  XXII  LVIII 

three  twelve  eighteen  six  fifty-three  twenty-two  fifty-eight 

Other  Roman  numerals  are  read  by  subtracting  num¬ 
bers  for  letters  used.  Study  the  three  numerals  below  which 
are  the  only  ones  between  1  and  50  read  by  subtracting. 

IV  (5  -  1  =  4)  IX  (10  —  1  =  9)  XL  (50  -  10  =  40) 

Pairs  of  letters  are  often  used  with  other  letters.  The 
number  for  a  subtraction  pair  is  added  to  the  number  for 
another  letter.  For  Ex.  3-4,  say  the  answers. 

3.  XLI  =  40+1,  or  „?  41  4.  XIV  =  10  +  _?4,  or  _?J4 

Tell  how  to  read  each  of  these  Roman  numerals: 

5.  XXXIX  6.  XLIV  7.  LIX  8.  XLIII  9.  XXIV 

thirty-nine  forty-four  fifty-nine  forty-three  twenty-four 

10.  In  a  Roman  numeral  such  as  III,  each  I  means  1. 
In  our  numeral  111,  what  does  the  1  in  ten’s  place  mean^ 
the  1  in  hundred’s  place?  100 


70 


Teaching  Pages  70  and  71 


Pupil’s  Objective 

To  learn  more  about  the  Roman  numeration 
system. 

Background 

Children  should  understand  that  the  Hindu- 
Arabic  decimal  system  they  are  using  is  not  the 
only  means  of  showing  number  ideas.  Learning 
about  the  Roman  system  will  help  to  place  our 
system  among  all  possible  systems  of  numeration. 
It  will  help  the  child  to  appreciate  the  conciseness 
and  efficiency  of  the  decimal  system  with  which  he 
operates. 

For  some  time  now,  your  children  have  been 
studying  other  systems  of  numeration.  On  text 
page  1,  the  Egyptian  system  was  discussed.  While 
discussions  have  focused  on  ideas  of  base  and  place 
value ,  it  is  important  to  note  that  many  systems  are 
additive  in  nature;  that  is,  the  value  of  any  number 
shown  is  determined  by  the  sum  of  the  values 
assigned  to  the  symbols  used. 

The  Romans  developed  a  means  of  showing 
number  ideas  that  is  not  strictly  positional,  is  not 
strictly  additive,  and  does  not  rely  on  the  base  10. 
The  Roman  system  is  composed  of  a  set  of  symbols 
resembling  some  of  the  capital  letters  as  we  know 
them:  1  =  1;  V  =  5;  X  =  10;  L  =  50;  C  =  100; 
D  =  500. 

Where  our  system  is  additive  only,  the  Roman 
system  is  both  additive  and  subtractive.  For  a 
pair  of  letters  in  which  the  second  letter  shows  a 
lesser  number,  they  added  the  lesser  number  to  the 
greater  first  number  shown  to  determine  the  value 
of  the  pair.  For  a  pair  of  letters  in  which  the  first 
letter  shows  a  lesser  number,  they  subtracted  this 
lesser  number  from  the  greater  second  number 
shown  to  determine  the  value  of  the  pair.  (XI 
denotes  10  plus  7;  IX  denotes  10  minus  7.) 

In  the  grade-3  pupil’s  book,  provision  is  made 
for  teaching  the  Roman  numerals  through  XII. 
In  this  lesson,  note  especially  the  following  points: 

a.  Pupils  learn  only  one  new  symbol,  L  for  50. 

b.  The  Roman  numeral  for  49  is  XLIX,  not  IL. 
The  symbol  I  was  placed  only  before  the  symbol 
V  or  X  in  the  Roman  system. 


c.  When  reading  and  writing  Roman  numerals, 
confusion  sometimes  occurs  when  confronted  with  a 
numeral  like  XIV.  Pupils  may  not  know  whether 
to  think  “XI +  V”  or  “X  +  IV.”  Without 
exception,  whenever  I  precedes  either  V  or  X, 
1  is  to  be  subtracted  from  the  number  shown 
directly  after  I.  (Thus  XIV  denotes  14.)  Simi¬ 
larly,  without  exception,  when  X  comes  before 
L,  10  should  be  subtracted  from  50. 

A  bit  of  historical  background  is  often  enjoyable 
to  children.  In  all  probability  the  symbol  for 
five  (V)  originated  because  of  its  similarity  to  the 
space  between  the  thumb  and  first  finger  when  the 
hand  was  shown  to  signify  Jive.  The  Roman  sym¬ 
bol  for  ten  (X)  represents  two  V’s,  one  inverted 
and  below  the  other. 

Pre-Book  Lesson 

•  Direct  your  pupils  in  discussion  about  the 
Roman  numeral  system  and  ways  they  know  in 
which  we  still  use  it.  Bring  out  such  uses  as:  signi¬ 
fying  dates  on  buildings,  on  bridges,  in  books,  and 
in  motion  pictures;  for  clock  or  watch-dial 
numerals;  designating  chapters  or  volumes  in 
books;  and  in  making  outlines.  Perhaps  some 
pupils  can  tell  of  other  uses  of  Roman  numerals. 
If  the  children  remember  the  symbols  I,  V,  and  X, 
have  the  symbols  written  on  the  board  with  the 
corresponding  Hindu-Arabic  numerals. 

•  Refer  to  the  symbol  V.  What  does  it  mean? 
Discuss  the  way  the  Romans  showed  four  and  six. 
Be  sure  to  emphasize  that  four  is  shown  as  Jive 
minus  one  and  six  is  shown  as  Jive  plus  one. 

•  Write  “V”  on  the  board  once  more.  Your 
children  know  that  two  5’s  equal  10,  so  ask  if  some¬ 
one  can  use  two  V’s  to  make  a  ten  the  way  the 
Romans  did.  If  not,  then  make  an  inverted  V, 
joining  it  to  the  V  on  the  board,  resulting  in  X,  the 
Roman  symbol  for  ten. 

Using  the  Text  Pages 

•  If  you  have  a  set  of  Roman  numeral  symbols 
for  use  on  a  flannel  board,  you  may  wish  to  use 
them  in  connection  with  the  oral  work  on  these 
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pages.  Be  sure  to  stress  the  additive  and  subtrac¬ 
tive  features  of  the  Roman  system  as  noted  in  the 
Background. 

•  The  table  on  text  page  71  is  an  addition 
table.  Encourage  pupils  to  think  of  the  addition 
involved  and  the  sums  to  be  shown  in  the  table. 

•  Ex.  12-34  should  be  assigned  as  written  work. 


Individualizing  Instruction 


•  More  capable  children  will  most  likely  complete 
the  work  with  Roman  numerals  before  the  others. 
They  may  proceed  to  work  the  enrichment  assign¬ 
ment  at  the  foot  of  the  page. 

•  Pairs  of  children  may  work  together  presenting 
examples  to  each  other  like  those  in  Ex.  12-34. 

•  More  capable  children  may  try  one  or  more  of  the 
following  activities: 

a.  Learn  more  about  the  Roman  system  from  an 
encyclopedia.  What  other  symbols  are  there? 
What  is  the  origin  of  the  system?  Could  the  Romans 
express  fraction-number  ideas? 

b.  Some  children  may  experiment  in  adding  or 
subtracting  with  Roman  numerals.  It  is  not  espe¬ 
cially  easy.  Here  are  a  few  examples: 

XXV  (25)  XXXIII  (33) 

+  XII  (12)  +  III  (3) 

XXXVII  (37)  XXXVI  (36) 


XXXIV 
+  XI 
XLV 


XL  VI I 
-  X 
XXXVII 


c.  Make  a  multiplication  chart  like  the  one 
started  at  the  right  above,  showing  as  many  prod¬ 
ucts  as  possible,  using  only  the  Roman  system. 


i  i  n  e  i  2t  5ze  vnr  ix 

i 
IE 
HE 
m 

m 

VTTT 
IX 


IX 

•  All  pupils  may  record  numbers  using  the  nu¬ 
meration  systems  indicated  below.  Maybe  you 
will  want  to  duplicate  such  an  assignment  for 
children  to  complete. 

Ours  Roman  Egyptian  Fisherman’ s  Sheep  herder’s 


26 

39 

54 

42 


xxvi  nniimi 


oo 


oooooo 
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[W] 


11.  Copy  this  table.  Finish  the 

X 

XX 

XXX 

XL 

table  by  writing  Roman  numerals 
for  the  ?’s. 

If  you  can  do  this,  you  can  write 
all  the  Roman  numerals  from  1  to 

50.  Now  show  L-LX.  l,li,lii,liii,. 

LIV,  LV,  LVI,  LVII,  LVIII,  LIX, 

Write  our  numeral  for  LX 

12.  XXIII.  23  16.  XIV.  14 

13.  XLIII.  43  17.  LIX.  59 

I 

XI 

XXI 

> 

XXXI 

> 

X  LI 

II 

XII 

XXII 

> 

X  X'X  1 1 

> 

X  LI  1 

III 

XIII 

XXIII 

> 

XX'XIII 

} 

XLIII 

IV 

XIV 

XXIV 

> 

XXXIV 

;> 

XLI V 

V 

XV 

;> 

XXV 

> 

xtfxv 

;> 

xLv 

VI 

XVI 

} 

XXVI 

> 

xx’xvi 

> 

X  LVI 

VII 

XVII 

> 

XXVII 

XXXVII 

;> 

X  LVII 

VIII 

> 

XVIII 

XXVIII 

> 

XXXVIII 

> 

X  L’VI  1 1 

14.  VII.  7  18.  LIV.  54 

IX 

? 

p 

p 

P 

15.  XXXI.  3i  19.  XLVIII.48 

XIX 

XXIX 

XXXIX 

XLIX 

Show  each  of  these  numbers 


with  a  Roman  numeral: 


20. 

XXXIII 

33 

21. 

VI 

6 

22. 

XLVII 

47 

23. 

LVI 

56 

24. 

XLIV 

44 

25. 

XVIII 

18 

26. 

XI 

11 

27. 

LIX 

59 

28. 

XXVIII 

28 

29. 

XXXII 

32 

30. 

IV 

4 

31. 

XIX 

19 

32. 

X  LVI 

46 

33. 

XXIV 

24 

34. 

XXXIX 

39 

Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

1.  Write  6  examples  like  Ex.  1-8  on  page  62.  Give 
them  to  someone  else  to  write  the  answers.  Answers  wm  vary. 

Write  your  work  for  Ex.  2-7. 


48  12  32  41  79  316 


2. 

412  -  364,  +4, 

+  20 

5. 

369  ^ 

9,  +38,  x4 

399  133 

65 

366  357  51 

3. 

172  +  227,  -^3, 

-68 

6. 

703  - 

337,  -  9,  -f  -  7 

445  155 

31 

31  63  21 

4. 

5  X  89,  -  290,  - 

l5 

7. 

248  ^ 

8,  +32,  -f-3 

71 


*  Note  that  Ex.  2,  13,  19,  and  23  are  worked  by  division. 


So  You  Won’t  Forget 

A.,S.,M.,D.  [W] 

$37.56 

$98.33  -  $60.77 

$91.75 

$63.89  +  $27.86 

1  of  $1.68  $0.21 

2  X  $3.76  $7.52 

$4.66 

$50.00  -  $45.34 

3  X  $2.87  $8.6i 
i  of  $2.17  $0.31 
5  X  $1.25  $6.25 

$51.46 

25.  39  T  85  +  57  +  87  -f-  96  364  26.  $36.46  -f-  $5.93  4-  $9.07 

$80.05 

27.  680  +  769  +  354  +  526  2,329  28.  $70.52  +  $6.69  +  $2.84 

♦  Extra  Examples.  Work  Set  68. 

Can  You  Solve  Problems? 

Problem  Test  2 

Write  an  w-example  for  each  problem  and  work  it. 

1.  In  4  weeks  Don  saved  $4.88  for  books.  Each  week 
he  saved  the  same  amount.  How  much  did  he  save  in  one 

Week?  $n  =  $4.88  +  4;  $1.22 

2.  Helen’s  mother  bought  lunches  for  herself  and  her 
3  friends.  The  lunches  cost  650,  580,  700,  and  630. 
What  was  the  cost  of  all  the  lunches?  n*=65*+58*+7o*+63*; 

$2.56 

3.  One  fifth  of  Dick’s  105  hens  laid  no  eggs  one  day. 
How  many  of  Dick’s  hens  laid  no  eggs  that  day?  n=  ios-5; 

2  1  hens 

72 

*'k  A  table  for  converting  each  pupil’s  score  to  a  per-cent 
score  is  found  on  Teacher’s  Page  73. 


Copy  and  work  Ex.  1-28. 


1. 

4,186  —  852  3,334 

61  chicks 

9. 

4  X  165  660 

17. 

2. 

6  of  366  chicks 

10. 

188  -5-  2  94,  ro 

18. 

3. 

1,391  -  967  424 

11. 

7,506  -  7,397  109  * 

19. 

4. 

54  X  9  486 

12. 

1,276  +  5,893  7,169 

20. 

5. 

497  +  1,068  i,565 

*13. 

i  of  368  pens  92Pens 

21. 

6. 

8  X  105  840 

14. 

8,135  —  6,726  1,409 

22. 

7. 

8,358  -  5,969  2,339 

15. 

35  X  6  210 

23. 

8. 

360  -r-  9  40,  ro 

16. 

219  4-  3  73,  ro 

24. 
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Pupil’s  Objectives 

(a)  To  have  written  practice  in  mixed  computa¬ 
tion;  (b)  to  work  the  end-of-chapter  test  on  prob¬ 
lem-solving;  and  (c)  to  diagnose  difficulties  with 
the  multiplication  and  division  skills  taught  in 
Chapter  2. 

Background 

Beginning  on  text  page  72  and  extending  through 
page  75  are  the  regular  end-of-chapter  tests. 
These  are  similar  in  nature  to  those  given  for  the 
previous  chapter  (see  Teaching  Pages  30,  31,  32 
and  33). 

The  work  at  the  top  of  page  72  covers  most  of 
the  computational  skills  that  have  been  taught. 
This  written  work  may  be  treated  as  a  practice 
test  in  preparation  for  the  Computational  Test  on 
page  75. 

If  you  have  children  who  work  especially 
slowly,  you  may  want  to  assign  only  selected  items 
from  the  examples  in  this  written  work.  Slow- 
working  children  often  get  discouraged  because 
of  the  length  of  an  assignment.  Do  not  permit  a 
child’s  interest  or  enthusiasm  for  mathematics  to 
be  killed  by  overtaxing  written  work. 

Using  the  Text  Pages 

•  Pupils  should  be  able  to  proceed  with  the 
written  work  at  the  top  of  page  72  with  no  prepara¬ 


tion.  You  may  wish  to  caution  them  about  the 
various  operation  signs.  You  may  also  point  out 
to  them  that  in  Ex.  4  and  15,  changing  the  order 
of  the  factors  will  aid  in  computation. 

•  Before  assigning  Problem  Test  2,  discuss  with 
the  children  the  writing  of  mathematical  sentences 
for  problems.  Make  it  clear  that  they  are  to  write 
an  n-sentence  for  each  problem  and  find  a  solution 
for  it. 

•  You  may  wish  to  duplicate  on  paper  the  items 
in  Diagnostic  Test  2  in  order  to  eliminate  the  time 
spent  copying  examples.  You  are  really  more 
concerned  with  the  child’s  skill  in  working  the 
examples  than  in  his  ability  to  copy  them. 

Individualizing  Instruction 

•  Use  Extra  Examples  Set  68  as  it  seems  appro¬ 
priate,  following  the  written  work  at  the  top  of 
page  72. 

•  After  administering  Problem  Test  2,  discuss  the 
written  work. 

For  per-cent  scores  on  problem-solving  to  be 
entered  on  the  individual  test-record  cards  sug¬ 
gested  at  the  end  of  Chapter  1,  see  the  table  on 
Teacher’s  Page  73. 

•  As  for  the  previous  diagnostic  test,  if  a  pupil 
misses  two  or  more  items  in  any  row,  there  is 
reason  to  believe  that  he  needs  additional  help 
with  the  skill  measured  in  that  row.  Individual 
interviews  with  pupils  will  give  you  a  better  basis 
for  providing  the  appropriate  remedial  help. 
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Table  of  Per  Cents  for  Chapter  2  Scores 


Problem  Test 

Score 

Per  Cent 

1 

13 

2 

25 

3 

38 

4 

50 

5 

63 

6 

75 

7 

88 

8 

100 

Computation  Test 


Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

4 

9 

38 

17 

71 

2 

8 

10 

42 

18 

75 

3 

13 

11 

46 

19 

79 

4 

17 

12 

50 

20 

83 

5 

21 

13 

54 

21 

88 

6 

25 

14 

58 

22 

92 

7 

29 

15 

63 

23 

96 

8 

33 

16 

67 

24 

100 
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4.  The  battery  for  Roy’s  radio  lasted  280  days.  Fred’s 
battery  lasted  35  fewer  days.  How  long  did  the  battery 
for  Fred’s  radio  last?  n  =  280  _  35;  245  days 

5.  If  Jan  reads  about  148  words  in  one  minute,  about 
how  many  words  can  she  read  in  5  minutes?  n=5x  148; 

740  words 

6.  A  set  of  6  doll  chairs  sells  for  $2.46.  How  much 
does  one  of  the  chairs  cost?  $n  =  $2.46  +  6;  $o.4i 

7.  If  a  tank  full  of  gasoline  takes  Mr.  Black’s  carn=4xl80 
180  miles,  about  how  far  will  4  tanks  of  gasoline  take  it?  720  miles 

8.  Sally,  Ann,  and  Sue  shared  equally  $9.36  their  father 
gave  them  to  spend  at  the  Fair.  How  much  of  the  money 
did  each  girl  have  to  spend  at  the  Fair?  $n  =  $9.36  -  3;  $3.12 

Do  You  Make  Mistakes? 

Diagnostic  Test  2 

Copy  the  examples  and  show  your  work. 


1. 

abed 

52  35  423  313 

X  4  X  2  X  2  X  3 

208  70  846  939 

Study 

Pages 

Practice: 
Use  Sets 

334-335 

63 

2. 

263  346  135  $2.47 

X  2  X  2  x  7  X  4 

526  692  945  $9.88 

336-339 

64,  65 

3. 

32,  RO  91,  RO  51,  RO  93,  RO 

3)96  5)455  6)306  3)279 

340-341 

66 

4. 

132,  RO  111,  RO  411,  RO  212,  RO 

3)396  5)555  2)822  4)848 

68 

67 

*  Pupils  who  need  help  should  use  Study  Pages  before  Practice  Sets. 
Otherwise  they  may  be  getting  practice  in  making  the  same  errors. 
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Do  You  Understand? 

Test  of  Information  and  Meaning  2 

For  each  of  Ex.  1-8,  write  only  what  is  missing — 
A.,  S.,  M.,  or  D. 


1.  We  use  the  word  addend  when  we  speak  of  examples 

A .  S . 

in  or  in  and  the  word  factor  when  we  speak  of 
examples  in  or  in  . 


2.  To  find  the  number  of  equivalent  subsets  in  a  total 
set,  we  may  use  _?_  or  ;  but  _?_  is  quicker. 


3.  When  we  know  numbers  for  sets  which  are  not 

A. 

equivalent,  we  use  -  ?_  to  find  the  number  for  a  total  set. 


4.  If  we  know  a  product  and  one  of  its  factors,  except 
0,  we  use  _’?  in  order  to  find  the  unknown  factor. 

A. 

5.  The  S.  of  a  number  undoes  the  _  ?_  of  that  number, 

M. 

and  the  D.  by  a  number  undoes  the  _?_  by  that  number. 


6.  If  we  know  a  sum  and  one  of  its  two  addends,  we 

s. 

use  ?_  to  find  the  unknown  addend. 

M.  A. 

7.  We  may  use  either  _  ?_  or  _  ?_  to  find  the  number  for 

.  m. 

the  total  of  equivalent  sets ;  but  -  ?_  is  usually  quicker. 


8.  To  find  the  number  for  each  of  the  equivalent  sub¬ 
sets  of  a  total  set,  we  use  _  ?_  .’ 


9.  Copy  and  finish:  5,786  =  5,000  +  _  ?_  +80  +  6 

<000 

=  +  1,700  +  80  +  6 

=  5,000  +  700  +  _?°  +  16 

1,700  16 

=  4,000  +  _?_  +  70  +  _?_ 


10.  Draw  and  -label  pictures  of  line  segment  AB ,  line 
CD,  and  ray  FT.  a* - «b  e* - *>- 


B  — 
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Pupil’s  Objectives 

(a)  To  measure  understanding  of  selected  con¬ 
cepts  covered  in  Chapter  2;  and  (b)  to  take  the 
Computation  Test  for  Chapter  2. 

Background 

On  these  pages  are  items  used  to  evaluate  learn¬ 
ing  of  principles,  generalizations,  and  understand¬ 
ings  taught  in  this  chapter.  These  items  are 
similar  in  nature  to  those  given  for  the  previous 
chapter.  There  is  no  time  limit  for  any  of  these 
tests,  but  children  should  be  encouraged  to  do 
their  work  carefully  and  quickly,  as  in  any  regular 
testing  situation. 

Do  not  minimize  the  importance  of  the  Test  of 
Information  and  Meaning.  It  is  generally  agreed 
that  meanings  are  difficult  to  measure  with  a 
paper-and-pencil  test.  However,  you  can  gain 
valuable  insight  from  the  results  on  these  tests  to 
supplement  what  you  already  learned  about  your 
pupils  from  other  tests  and  individual  interviews. 
The  test  may  be  used  to  analyze  the  understanding 
of  individuals  in  your  class  as  well  as  that  of  the 
!  class  as  a  whole.  Often  you  will  find  a  large  pro¬ 
portion  of  the  class  is  confused  on  a  point  that  you 
had  assumed  was  clear. 


Using  the  Text  Pages 

•  Pupils  with  reading  difficulties  may  need  help 
with  Ex.  1-8  of  the  Test  of  Information  and 
Meaning. 

•  Writing  answers  to  Ex.  1-16  of  the  Computa¬ 
tion  Test  on  folded  paper  may  be  rather  difficult 
for  some  pupils.  If  you  deem  it  appropriate,  you 
may  duplicate  the  test  on  paper  for  all  children  or 
pupils  may  copy  each  example  before  working  it. 

Individualizing  Instruction 

•  The  testing  program  at  the  end  of  each  chapter 
is  not  merely  to  seek  answers  and  to  award  grades, 
but  to  measure  progress  in  skills  and  understand¬ 
ings.  By  noting  strengths  and  weaknesses,  you  can 
better  direct  your  own  teaching  for  the  greatest 
benefit  to  each  child.  You  should  constantly  be 
alert  to  changing  attitudes  toward  mathematics. 
Your  own  attitudes,  as  well  as  your  instructional 
procedures,  are  critical  in  developing  each  child’s 
attitudes. 

•  Use  the  table  on  Teacher’s  Page  73  to  find  the 
per-cent  scores  to  be  entered  on  the  individual 
test-record  cards.  If  you  do  not  remember  the 
plan  suggested,  see  Teaching  Page  31. 


Suggestions  for  Material  to  Accompany  End-of-Chapter  2  Tests 


It  is  normal  to  find  a  wide  range  of  achievement, 
interest,  and  ability  in  a  typical  classroom.  In 
fact,  good  teaching  will  increase  this  range.  The 
tests  just  administered  should  indicate  areas  where 
additional  help  or  review  is  needed.  Some  of  the 
'  following  suggestions  may  be  especially  useful  for 
i  children  who  have  reasonable  mastery  of  the 
I  material  in  this  chapter. 

Alternate  Uses  of  Pages — Chapter  2 

Page  331 .  More  capable  children  can  extend  their 
[knowledge  of  multiplication  facts  very  quickly 
I  by  a  careful  examination  of  the  chart  at  the  top 


of  the  page.  This  work  will  require  direction  by 
you  and  must  not  be  done  independently. 

a.  The  Strange  Number  9.  Direct  pupils’  attention 
to  the  product  when  9  is  a  factor.  Use  the  column 
of  products  shown  below  the  9  at  the  top  of  the 
chart.  Ask  children  to  tell  anything  unusual  they 
may  notice  about  the  products. 

You  should  expect  these  responses: 

(1)  The  digits  in  one’s  place  show  numbers 
becoming  1  less  in  consecutive  order;  (2)  the 
digits  in  ten’s  place  show  numbers  becoming  1 
greater  in  consecutive  order;  (3)  the  digit  in  ten’s 
place  shows  the  number  which  is  1  less  than  the 
other  factor;  and  (4)  the  sum  of  the  numbers  shown 
by  the  digits  of  the  product  equals  9. 
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At  this  time,  point  to  the  numeral  for  the  product 
of  4  X  9.  Stress  that  the  digit  in  ten’s  place  shows 
the  number  which  is  1  less  than  the  factor,  4,  and 
that  the  sum  of  the  numbers  represented  by  digits 
of  the  product  equals  9  (3  +  6  =  9).  See  if  pupils 
can  predict  the  product  for  the  factors  6  and  9. 
(Its  numeral  will  begin  with  5  in  ten’s  place  and 
the  digit  in  one’s  place  must  be  4  so  the  product  is 
54.) 

Use  this  same  generalization  to  find  the  products 
when  7,  8,  and  9  each  serve  as  the  other  factor. 
Then,  have  pupils  make  a  multiplication  table  for 
all  the  M.  facts  when  9  is  a  factor. 

b.  Completing  the  Multiplication  Chart.  Either 
duplicate  or  have  pupils  make  an  empty  chart 
with  only  the  factors  shown. 

Have  the  children  show  the  products  in  the 
chart  for  all  facts  in  which  5  is  a  factor. 

Then,  ask  pupils  to  use  what  they  have  learned 
about  9  to  show  each  of  the  products  for  9  and 
another  factor  (the  bottom  row  and  right  column) . 
When  pupils  have  shown  the  products  for  5  and  9 
only,  the  chart  should  look  like  the  one  shown 
below. 


X 

5 

6 

7 

8 

9 

5 

25 

30 

35 

40 

45 

6 

30 

54 

7 

35 

63 

8 

40 

72 

9 

45 

54 

63 

72 

81 

Call  attention  to  the  empty  squares  in  the  chart. 
Emphasize  the  factors  for  the  products  to  be  indi¬ 
cated  in  these  squares  and  show  these  factors  on 
the  board.  You  should  have  three  pairs  of  unequal 
factors  and  three  pairs  of  equal  factors. 


As  a  result  of  this  careful  analysis  of  the  chart, 
pupils  should  be  impressed  with  the  idea  that  there 
are  not  many  multiplication  facts  yet  to  be  learned. 
Present  them  with  the  challenge  of  finding  the 
products  for  the  six  pairs  of  factors.  Emphasize 
the  use  of  the  distributive  property  to  help  discover 
the  products  for  these  factors. 

Page  338.  Each  of  the  examples  in  rows  3-6  at 
the  middle  of  the  page  may  be  illustrated  on  a 
number-line  picture.  For  Ex.  3a,  the  child  would 
show  three  arrows,  each  of  9  units,  and  then  an 
arrow  of  two  units  to  arrive  at  the  point  for  29  on 
the  number-line  picture. 

Page  71 .  Pupils  may  make  a  chart  like  the  one 
at  the  top  of  the  page  in  which  they  use  Egyptian 
symbols  instead  of  Roman  symbols. 

Supplementary  Activities 

•  Duplicate  (or  have  pupils  draw)  a  multiplica¬ 
tion  chart  showing  odd  factors  through  9  across  the 
top  and  again  down  the  side.  After  children  have 
shown  the  products  for  these  factors,  call  attention 
to  whether  these  products  are  even  or  odd  numbers. 
Have  children  state  a  generalization  about  the 
product  when  both  factors  are  odd. 

•  Make  a  multiplication  chart  with  only  even 
factors  shown  at  the  top  and  down  the  side.  Have  it 
completed  and  analyzed  in  the  same  way  as  sug¬ 
gested  for  the  multiplication  chart  with  odd  factors. 

•  Make  a  multiplication  chart  in  which  the 
factors  shown  at  the  top  are  all  even  and  the 
factors  shown  down  the  side  are  all  odd.  Direct 
pupils  to  reach  a  generalization  about  the  product 
when  one  factor  is  even  and  one  factor  is  odd.  See 
if  any  child  can  explain  why.  (Each  time  the 
product  represents  a  certain  number  of  2’s.) 

•  It  is  relatively  easy  to  make  a  cross-numeral 
puzzle  like  the  one  suggested  for  Supplementary 
Activity  2  on  Teacher’s  Page  33.  Challenge  pupils  ; 
to  construct  a  cross-numeral  puzzle  of  their  own. 
They  may  name  the  number  in  any  way  they 
wish  to  fill  a  square. 
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11.  If  the  temperature  rises  10°  from  25°,  the  tempera¬ 
ture  is  then  _  ?_  °. 

12.  In  9,  the  digit  that  shows  the  number  of  parts  of 
the  same  size  in  the  whole  is  _  ?9 . 

13.  Copy  and  finish  the  sets  of  M.  and  D.  facts, 

a.  5  X  9  =  4545  +  5  =  9  b.  4  x  8  =  32  32  +  4  =  8 

9x  5=  45  45+  9=  5  8x  4=  32  32+  8  =  4 

14.  Write  the  Roman  numeral  for 


a.  33. 

XXXIII 


b.  46. 

X  LVI 


c.  19. 

XIX 


d.  28. 

XXVIII 


e.  12 

XII 


f.  55. 

LV 


How  Well  Can  You  Compute? 

Computation  Test  2 

Ex.  1-16.  Write  answers  on  folded  paper. 


1. 

8,708 

2. 

604 

3. 

269 

4. 

$58.76 

-  8,249 

+  3,676 

X  2 

-9.85 

459 

4,280 

538 

$48.91 

5. 

9,516 

6. 

SO. 45 

7. 

$1.25 

8. 

1,564 

-  4,808 

X  7 

X  6 

-729 

4,708 

$3.15 

$7.50 

835 

9. 

9,004 

10. 

S2.64 

11. 

2,050 

12. 

S92.42 

-  7,097 

X  3 

+  5,978 

-26.65 

13. 

1,907 

$7.92 

8,028 

$65.77 

27tf 

14. 

$4.39 

15. 

3<£ 

16. 

54 

45tf 

1.61 

7? 

809 

6<£ 

9.48 

5^ 

86 

M 

9.92 

8* 

4,767 

10* 

$25.40 

8tf 

5,716 

w 

31tf 

Ex.  17-24. 

Copy  and  divide. 

54,  RO 

91,  RO 

51  cars 

322,  RO 

17. 

2)108  18.  455  4-  5  19. 

x 

6 

of  306  cars 

20. 

3)966 

21,  RO 

$0.82 

$0.51 

51,  RO 

21. 

7)147  22.  4)$3.28  23. 

1 

5 

of  $2.55 

24. 

9)459 

A 

3 

y?5jl6 

divisor  1 5 

R  1 


Division — Remainder  Greater  than  Zero 

Using  greatest  multiple  of  divisor  [O] 

1.  The  picture  shows  16  pieces  in  Joan’s  pan  of  candy. 
Why  are  there  only  15  whole  pieces  in  the  total  set  that 
can  be  shared  equally  by  the  5  girls  shown?  For  this  set,  15  is 

the  greatest  number  of  whole  pieces  that  can  be  shared  equally. 

2.  How  many  whole  pieces  of  candy  can  each  of  the 
girls  have?  3 

" 


^-quotient 
<- dividend 

(5X3) 

^-remainder 

3,  R1 


3.  How  many  pieces  are  left  over?  1 

In  Ex.  1-3,  we  have  been  thinking  about  sets 
of  whole  pieces.  To  find  the  answers  for 
Ex.  1-3,  we  can  work  the  division  example 
5Tl6,  as  in  box  A. 

4.  On  the  board,  show  through  30  multiples 
of  the  divisor  5.  0, 5,  10,  is,  20, 25, 30 

a.  What  is  the  greatest  multiple  of  5  that 
can  be  subtracted  from  the  dividend  16?  is 

1).  This  multiple  is  the  product  of  the  divisor  5  and 

3  one’s 

^  ?  .  We  call  3  the  quotient  and  show  it  in  ?_  place  above 
the  dividend  shown. 

c.  The  number  left  over,  or  not  divided,  is  _?_.  We 
call  this  the  remainder  and  show  it  with  R  in  the  answer. 
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Pupils  should  know  that  5  and  3  are  not  factors  of  16 
because  of  the  remainder  greater  than  0. 


Overview — Chapter  3 


•  Now  that  those  who  needed  it  have  had  time 
for  review  work  with  all  four  operations,  all  pupils 
should  be  ready  to  move  forward  together  on  the 
new  work  in  division — the  type  involving  a  re¬ 
mainder  greater  than  zero.  Slow  and  steady  de¬ 
velopment  is  provided  in  Chapter  3,  with  its 
detailed  treatment  (still  using  division  facts  in¬ 
volving  one  factor  no  greater  than  5) — introducing 
and  using  the  terms  divisor,  dividend,  quotient, 
remainder-,  the  careful  use  of  the  greatest  multiple 
that  can  be  subtracted  from  the  dividend  (or 
addend  of  it);  the  use  of  a  number  sentence  in 
checking  the  answer;  and  the  renaming  of  the 
dividend  before  dividing,  when  necessary. 

In  this  chapter,  pupils  also  extend  their  previous 
work  with  graphs  (reading  pictorial  graphs  in 
grade  3)  by  learning  to  read  a  horizontal-bar 
graph;  discover  and  use  the  sets  of  multiplication 
and  division  facts  having  a  factor  6;  and  work  with 
fraction  numbers  for  several  parts  of  a  single  thing 
and  of  a  set. 

•  Problem-Solving.  This  work  involves  con¬ 
tinued  writing  of  the  n-sentence  for  the  problem, 
telling  the  operation  to  use,  supplying  numbers  for 
problems  without  numbers,  making  problems  to 
fit  given  n-sentences,  telling  answers  for  problems 
orally,  finding  problems  that  cannot  be  solved 
because  of  missing  data,  writing  problems  accord¬ 


ing  to  directions,  estimating  answers  for  problems, 
and  making  use  of  extra  problems  in  the  reservoir. 

•  Maintenance.  Finding  the  number  for  n  con¬ 
tinues  to  emphasize  the  addends-sum  and  the 
factors-product  relationships,  statements  of  which 
involve  use  of  parentheses  with  n  in  all  positions. 
Sections  of  oral  and  written  maintenance  practice 
involve  mixed  practice,  estimating  answers,  and 
using  other  names  for  a  number.  The  Extra 
Examples  and  Problems  Sets  in  the  reservoir  pro¬ 
vide  additional  practice  material  and  are  referred 
to  on  numerous  pages  throughout  the  book. 

•  Enrichment.  For  those  pupils  who  are  able 
to  extend  their  work,  in  addition  to  several  sug¬ 
gestions  for  extra  activities,  material  is  provided 
in  this  chapter  for  more  work  with  other  names 
for  a  number  by  making  use  of  all  four  operations, 
for  more  difficult  work  in  finding  the  number  n 
stands  for  in  number  sentences  using  parentheses, 
for  mental  work  in  multiplying  tens  and  ones  by 
distributing  the  multiplication  over  the  addends 
of  the  number  to  be  multiplied,  and  for  work  in 
renaming  a  dividend  in  several  ways. 

•  Testing.  Beginning  with  Chapter  3  and 
extending  throughout  the  other  chapters  of  the 
book,  one  or  two  maintenance  tests  are  included 
midway  through  each  chapter.  The  usual  end-of- 
chapter  tests  conclude  the  chapter. 
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Pupil’s  Objectives 

(a)  To  learn  more  about  multiples  of  numbers; 
and  (b)  to  learn  about  division  with  a  remainder 
greater  than  zero. 

Background 

Pages  76  and  77  introduce  new  work  in  the 
division  operation — the  study  of  division  with  a 
remainder  greater  than  zero.  Thus  far,  your  pupils 
have  been  thinking  about  numbers  in  division  as 
factors  and  products.  Some  new  terminology  is  now 
introduced  for  division  with  a  remainder  greater 
than  0.  When  the  remainder  is  greater  than  0,  the 


number  being  divided  is  called  the  dividend,  the 
number  by  which  we  divide  is  called  the  divisor , 
and  the  result  involves  the  quotient  and  the  re¬ 
mainder.  (Later  on,  when  pupils  work  within  the 
set  of  fraction  numbers,  division  of  the  remainder  is 
expressed  by  a  fraction.  Of  course,  the  factors- 
product  terminology  is  then  correct.)  We  rely 
on  the  term  multiple  to  represent  the  number  which 
is  divisible  by  the  divisor. 

Divisibility  is  an  idea  that  takes  time  to  understand. 
We  say  that  a  number  is  divisible  by  another  number 
if  the  remainder  is  zero.  Text  page  67  familiarized 
pupils  with  the  idea  of  the  greatest  multiple  that  can 
be  subtracted  from  a  given  number. 
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Teacher’s  Preparation 

Have  objects  available  for  use  by  pupils.  Each 
child  should  have  about  30  discs,  square  shapes, 
and  so  on.  Also,  have  objects  for  use  on  a  flannel 
board*,  and  a  number-line  model*. 

Pre-Book  Lesson 

•  Ask  the  children  to  count  16  objects,  placing 
them  in  a  pile.  Say,  “Find  how  many  3’s  there  are 
in  16.”  You  will  work  at  the  flannel  board  on  the 
same  activity  your  pupils  are  performing  at  their 
desks.  Bring  out  in  discussion  the  fact  that  some¬ 
thing  is  left  over  after  finding  five  sets  of  3. 

It  is  extremely  important  that  pupils  understand 
the  significance  of  the  result  in  division  when  there 
is  a  remainder  greater  than  0.  The  questions  and 
answers  for  this  particular  example  should  be 
repeated  many  times — i.e.,  “How  many  sets  of  3 
are  there?  What  does  the  1  tell  us?  What  is  left 
over?  Is  it  one  subset  or  one  object?” 

•  Repeat  this  type  of  discussion.  Have  pupils 
find:  2’s  in  19;  4’sin27;  3’s  in  20;  5’s  in  28;  and 
so  on.  Each  time,  discuss  extensively  the  meaning  of 
the  two  numbers  shown  in  the  answer.  One  num¬ 
ber  tells  how  many  subsets  and  the  other  tells  how 
many  objects  left  over. 

Be  sure  to  bring  out  the  idea  that  if  we  have 
removed  all  the  subsets  possible,  the  remainder 
will  always  be  less  than  the  divisor  (the  size  of  each 
subset).  Have  pupils  tell  why  this  is  true. 

•  Refer  to  your  number-line  model  or  draw  a 
number-line  picture  on  the  board  showing  points 
for  whole  numbers  to  30.  Ask  a  child  to  use  colored 
chalk  and  make  a  distinguishing  mark  above  or 
below  the  multiples  of  3  shown  on  the  number-line 
model  or  ring  each  multiple  of  3  shown  on  the 
number-line  picture.  Bring  out  that  each  multiple 
of  3  is  divisible  by  3. 

•  Have  pupils  refer  to  the  number-line  model 
to  answer  questions  like,  “What  is  the  greatest 
multiple  of  3  that  can  be  subtracted  from  25? 
What  would  be  the  remainder?”  Ask  the  same 
questions  about:  17,  12,  10,  29,  21,  and  so  on. 

•  Write  on  the  board  examples  like  3)16,  4)22, 
and  so  on  and  ask,  “What  is  the  greatest  multiple 

*See  2  and  6,  page  xix. 
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of  3  that  can  be  subtracted  from  16?”  Then,  carry 
out  the  work  of  the  example  to  show  the  quotient  5 
and  the  remainder  1.  Be  sure  to  ask  questions 
about  the  meaning  of  these  numbers  and  show  the 
complete  answer  at  the  right  below  the  example. 

Using  the  Text  Pages 

•  Use  the  objects  at  the  pupils’  desks,  the  flannel 
board,  and  the  number-line  model  to  assist  in 
fostering  understanding  of  the  oral  work. 

•  Some  pupils  may  see  the  relationship  between 
the  chart  of  multiples  on  text  page  77  and  the 
multiplication  chart  they  have  been  making.  Per¬ 
haps  they  will  want  to  use  their  own  charts  for  the 
exercises  at  the  bottom  of  page  77. 

Individualizing  Instruction 

•  Slower  learners  should  be  permitted  to  use  the 
distributive  property  to  advantage  as  follows: 
The  child  may  not  at  first  know  the  greatest 
multiple  of  4  that  can  be  subtracted  in  the  example 
4)30.  However,  he  may  know  several  multiples  of 
4.  Encourage  children  to  use  the  multiples  they 
already  know  as  a  means  of  finding  the  greatest 
multiple.  In  this  example,  perhaps  the  child 
would  subtract  20  (five  4’s)  and  then  he  would 
subtract  8  (two  more  4’s).  This  would  help  him 
realize  that  28  is  the  greatest  multiple  that  can  be 
subtracted  from  30. 

•  All  pupils  may  make  number-line  pictures  on 
which  they  ring  numerals  for  the  multiples  of  a  par¬ 
ticular  number.  They 
should  make  one  each  for 
4’s,  5’s,  6’s,  7’s,  8’s,  and 
9’s,  indicating  as  many 
multiples  as  possible. 

•  A  chart  may  be  made 
by  all  pupils  for  each  of 
the  divisors  3  through  9 
like  the  one  shown  at  the 
right  for  4.  Multiples  of 
4  are  shown  in  the  left 
column.  To  the  right  of 
each  multiple  are  shown 
the  numbers  for  which  it 
is  the  greatest  multiple 
that  may  be  subtracted. 


0 

1, 

2, 

3, 

4 

5, 

6, 

7, 

8 

9, 

10, 

11, 

12 

13, 

14, 

15, 

16 

17, 

18, 

19, 

20 

21, 

22, 

23, 

24 

25, 

26, 

27, 

28 

29, 

30, 

31, 

32 

33, 

34, 

35, 

36 

37, 

38, 

39 

tHiS  divisi°n  ^rnple  for  which  the  remainder  is  greater  than  0,  the  dividend  20  is 
not  a  multiple  of  the  d, visor,  6/  so  6  and  3  are  not  factors  of  the  dividend. 


5.  Tom’s  pan  of  candy  has  20  pieces.  If  each  of  6  boys 
is  given  the  same  number  of  whole  pieces,  how  many 
can  each  boy  have?  Is  the  example  6)20?  Yes 

a.  The  chart  below  shows  some  multiples  of  the  *  3 

numbers  3  through  9.  What  is  the  greatest  multiple  ^W) 

of  6  which  can  be  subtracted  from  20?  i8  lg 

b.  In  box  B  this  multiple  is  shown  as  the  product  p 
of  the  divisor  6  and  _?3. 

c.  The  remainder  for  the  division  is  _  ?2 . 

d.  The  answer  is  _  ? 3,  R  _?2. 


3 

0 

3 

6 

9 

12 

15 

18 

21 

24 

27 

4 

0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

5 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

6 

0 

6 

12 

18 

24 

30 

36 

42 

48 

54 

7 

0 

7 

14 

21 

28 

35 

42 

49 

56 

63 

8 

0 

8 

16 

24 

32 

40 

48 

56 

64 

72 

9 

0 

9 

18 

27 

36 

45 

54 

63 

72 

81 

For  each  of  Ex.  6-10,  say  the  greatest  multiple  of  the 
divisor  which  can  be  subtracted  from  the  dividend.  Use 
the  chart  of  multiples  to  help  you.  Then  think  the 
remainder  and  say  the  complete  answer. 

12L_3-R2  6;  2,  R2  10;  2,  R 1  12;  2,  R5  28;  7,  R3 

6.  4)14  7.  3)8  8.  5)11  9.  6)17  10.  4)31 

**!!•  7)21  The  chart  of  multiples  shows  _?_  to  be  the 
greatest  multiple  of  the  divisor  7  which  can  be  subtracted 
from  the  dividend. 

a.  What  do  you  notice  about  the  greatest  multiple 

and  the  dividend?  They  are  equa  I. 

b.  The  remainder  for  the  division  is  _  ?°. 

c.  What  is  the  answer?  3,  ro 


77 

**ln  this  division  example  for  which  the  remainder  is  0,  the  dividend  is  a  multiple  of  the 
divisor,  7,  so  7  and  the  quotient,  3,  are  factors  of  the  dividend. 


*As  pupils  work  more  with  the  abstract  algorithm,  they  will  understand  that  the 
remainder  is  always  less  than  the  divisor. 


*  Finding  the  Greatest  Multiple 

_  [O] 

1.  7)39  Is  39  a  product  of  7  and  a  whole  number?  No 

2.  Why  is  35  the  greatest  multiple  that  can  be  sub¬ 
tracted  from  the  dividend?  The  next  greater  multiple  of  7  is  42. 


3.  Why  is  the  remainder  greater  than  0?  39  -  35  =  4 

4.  Say  the  greatest  multiple  to  use  for  Ex.  a-j. 


a.  6)22 
18 


b.  8)46 

40 


c.  3)28 

27 


d.  7)24 
21 


e.  4)36 

36 


f.  7)37  g.  9)45  h.  6)35  i.  8)28  j.  3)17 

35  45  30  24  15 

Study  the  work  in  rows  5  and  6  of  the  table.  Then 
tell  how  to  finish  rows  7-10.  Explain  your  answers. 


Example 

Divisor 

—I 

Multiple 

■-  ' . 

Remainder 

Answer 

- - -  1 

5. 

4)29 

4 

28 

1 

7,  R1 

6. 

8)24 

8 

24 

o 

3 

7. 

5)39 

>5 

—  •  — 

35 

-?4 

7,  R  ?4 

8. 

9. 

6)29 

6 

>24 

—  •  — 

5 

_  ? 4,  R5 

9)48 

^  35 

—  •  — 

>3 

—  •  — 

R  >3 

- ,  IN. - 

10. 

7)40 

?7 

?5 

^  5,  R5 

yrWHfWHW— II 

[w] 

6  Make  a  table  like  the  one  above  for  Ex.  11-15. 

U  8,  R 1  5,R3  5,  R3  5,  R5  4,  R7 

5)34  11.  3)25  12.  4)23  13.  6)33  14.  9)50  15.  8)39 

30  ** 

—  Write  the  work  for  each  of  Ex.  11-15  as  has  been  done 

^  ^  for  5)34  at  the  left. 

6,  R4 

**  Because  of  limited  space,  the  complete  answer  is'shown  above  the  example.  Pupils, 
however,  should  show  it  below  their  work,  as  in  the  box  at  the  left. 


Teaching  Pages  78  and  79 


Pupil’s  Objectives 

(a)  To  learn  more  about  division  when  the 
remainder  is  greater  than  0;  (b)  to  have  practice 
in  working  division  examples;  and  (c)  to  solve 
problems  using  division  with  a  remainder  greater 
than  0. 

Background 


This  work  is  a  continuation  of  the  ideas  and 
understandings  introduced  in  the  preceding  lesson 
in  which  the  children  learned  about  division  with 
remainders  greater  than  0.  The  work  moves  pupils 
more  and  more  to  the  abstract  algorithm,  relying 
less  on  the  set  approach.  It  also  gives  practice  with 
many  different  divisors  (as  great  as  9)  and  re¬ 
mainders. 

As  the  multiplication  and  division  facts  were 
first  introduced  and  mastered,  your  children 
learned  intuitively  about  the  inverse  relationship 
between  dividing  by  and  multiplying  by  a  par¬ 
ticular  number.  This  relationship  has  been  ex¬ 
pressed  by  the  pupils  in  terms  of  factors  and 
their  product.  Let  us  examine  this  relationship 
as  follows:  Let  a  and  b  be  any  two  whole  numbers 
(other  than  0)  whose  product  is  p.  Then,  a  X  b  = 
p\  p  -¥■  a  =  b;  and  p  -f-  b  =  a.  However,  there  are 
many  whole  numbers  which  are  not  divisible  by  a 
particular  a  or  b  (they  are  not  multiples  of  this  a 
or  b),  and  a  remainder  greater  than  0  will  result. 
This  can  be  shown  as  follows:  n  =  {a  X  b)  T  r. 
In  other  words,  any  whole  number  (n)  may  be 
expressed  as  the  product  of  two  whole  numbers 
plus  some  remainder  (0  or  greater).  Thus,  it  is 
crucial  that  pupils  know  their  multiplication  facts 
thoroughly  so  that  the  facts  may  be  used  effec¬ 
tively  in  division.  It  is  important  that  children 
understand  the  division  operation  and  its  relation¬ 
ship  to  multiplication  as  well  as  subtraction. 

In  the  previous  lesson,  the  terms  multiple, 
divisor,  and  divisible  were  related.  In  general, 
a  divisor  is  a  factor  of  some  numbers  (its  multi¬ 
ples).  Not  all  numbers  are  divisible  by  a  particular 
divisor.  One  reason  children  need  to  know  their 
multiplication  facts  is  so  they  will  know  which 
numbers  are  divisible  by  a  divisor. 


Some  children  need  to  use  objects  more  exten¬ 
sively  and  for  a  longer  period  of  time  than  others. 
Be  sure  to  encourage  all  pupils,  in  particular  those 
children  less  capable  with  abstractions,  to  use  any 
means  of  objectifying  the  ideas.  Using  objects  to 
see  the  remainders;  making  number-line  pictures 
showing  multiples  of  divisors;  and  making  charts 
for  divisors,  an  activity  suggested  for  the  previous 
lesson,  are  all  to  be  utilized  to  best  advantage. 

Teacher’s  Preparation 

Duplicate  pages  of  number-line  pictures  to 
help  pupils  understand  multiples. 

Pre-Book  Lesson 

•  The  degree  to  which  you  rely  on  manipulation 
of  sets,  as  suggested  below,  and  the  amount  of 
emphasis  you  place  on  directly  finding  the  greatest 
multiple  (see  the  division  forms  below),  will  depend 
upon  the  level  of  mastery  and  understanding  of 
your  pupils.  Do  not  be  too  anxious  to  dispense  with 
the  objective  development  of  the  ideas. 

•  Write  on  the  board  an  example  like  4)27. 
The  example  suggests  a  question.  Have  pupils  tell 
what  question  is  asked. 

•  Direct  pupils  to  use  objects  to  determine  how 
many  sets  of  4  there  are  in  a  set  of  27  things.  Or, 
they  may  divide  27  by  4.  In  either  case,  the  chil¬ 
dren  will  find  a  remainder  of  3. 

Relate  the  solution  with  objects  to  one  or  more 
of  the  following  division  forms: 

a.  4)27 

-4(1) 

23 

-4(1) 

19 

-4(1) 

15 

n!(i) 

li 

-4(1) 

7 

-4(1) 


At  this  stage  of  maturation, 
the  child  subtracts  each  4  sep- 
>six  4’s  arately.  Each  4  subtracted  is 
tallied  and  a  total  is  finally  de¬ 
termined. 


Teacher’s  Page  78 


In  this  case,  the  child  utilized 
his  knowledge  of  M.  facts, 
4X4  =  16  and  2x4  =  8,  and 
subtracted  only  two  multiples 
of  4. 

Subtracting  the  greatest  mul¬ 
tiple  of  4  is  the  quickest  way  to 
find  the  solution. 

Using  the  greatest  multiple  of  the  divisor  is  the 
goal  toward  which  pupils  should  be  moving. 

•  Discuss  the  idea  of  the  greatest  multiple  of  a 
number.  Draw  a  number-line  picture  on  the 
board  and  ring  with  colored  chalk  the  numeral  for 
each  multiple  of  5  from  0  through  50.  Ask  children 
to  tell  the  greatest  multiple  of  5  that  could  be  sub¬ 
tracted  from  21,  43,  37,  49,  and  so  on. 

Then,  ring  the  numeral  for  each  multiple  of  6 
with  chalk  of  a  different  color.  Ask  children  to  tell 
the  greatest  multiple  of  6  that  can  be  subtracted 
from  17,  25,  38,  and  so  on. 

Show  the  number  23  on  the  board.  Have  a  child 
tell  the  greatest  multiple  of  5  that  can  be  sub¬ 
tracted  from  23,  and  then  tell  the  remainder. 
Then,  have  another  child  tell  the  greatest  multiple 
of  6  that  can  be  subtracted  from  23  and  tell  the 
remainder.  Be  sure  that  pupils  see  and  understand 
that  when  the  divisor  changes,  the  multiples  and 
remainders  change.  Examine  several  similar 
examples  in  this  same  way. 

•  Before  going  to  the  text  page,  engage  pupils 
in  some  oral  work  such  as: 

a.  Say  the  greatest  multiple  of  4  that  can  be 
subtracted  from  18. 

b.  Say  the  greatest  multiple  of  3  that  can  be 
subtracted  from  26. 

c.  Say  the  greatest  multiple  of  6  that  can  be 
subtracted  from  21. 

If  children  cannot  do  this  oral  work,  they  are 
in  need  of  additional  work  at  the  objective  level. 


b.  4)27 

~  16(4) 
11 

-8(2) 

3 

c.  4)27 

-  24(6) 
3 


>six  4’s 


'six  4’s 


Using  the  Text  Pages 

•  It  may  be  appropriate  to  have  some  children 
manipulate  objects  for  Ex.  1-10  on  text  page  78. 


For  other  children,  the  tables  of  multiples  or  num¬ 
ber-line  pictures  would  be  more  appropriate.  Use 
whatever  means  are  most  desirable  in  helping 
youngsters  understand  the  ideas  of  greatest  multiple 
and  remainder. 

•  The  table  at  the  middle  of  page  78  is  an  excel 
lent  device  for  written  practice  work.  It  may  be 
used  as  one  means  of  drill  work  for  any  of  the 
written  exercises  on  page  79. 

•  Most  children  should  be  able  to  write  their 
work  as  shown  in  the  box  at  the  bottom  of  text 
page  78.  When  the  remainder  is  0  (on  this  page 
and  on  future  pages),  you  may  wish  to  accept  an 
answer  which  does  not  show  R0. 

•  Slower  learners  may  use  objects  to  help  them  find 
the  answers  to  Ex.  16-45.  Permit  them  to  use  any 
one  of  the  three  algorithms  shown  in  the  Pre-Book 
Lesson  for  writing  the  work  for  each  example,  if 
necessary.  However,  have  them  write  the  answer 
in  the  form  6,  R3. 

•  Some  children  may  be  ready  to  think  the  an¬ 
swers  to  Ex.  36-45  at  this  time. 

•  The  problems  at  the  bottom  of  text  page  79 
should  not  prove  to  be  particularly  difficult,  but 
they  will  require  some  preliminary  discussion. 


Individualizing  Instruction 

•  Distribute  the  pages  of  number-line  pictures. 
Have  pupils  ring  numerals  for  multiples  of  each  of 
the  factors  (divisors)  2  through  9  on  a  different 
number-line  picture. 

•  More  capable  children  may  indicate  the  multiples 
for  3  and  6  on  one  number-line  picture.  They 
should  notice  that  some  multiples  for  these  two 
divisors  are  the  same.  These  are  referred  to  as 
common  multiples ,  an  important  mathematical  idea 
they  will  use  extensively  later  on.  On  other  num¬ 
ber-line  pictures,  they  may  find  common  multiples 
for  4  and  6;  3  and  4;  4  and  8;  2  and  3. 

•  Making  multiples  charts  recommended  in  the 
Individualizing  Instruction  section  for  the  previous 
lesson  would  be  a  good  activity  at  this  time  if  you 
have  not  already  used  it. 
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Copy  and  work  Ex.  16-35  as  you  did  Ex.  11-15. 

.  ,  - — R]  _ 4,  R2  1,  R8 

16.  3)16  20.  7)30  24.  9)17 

4,  R5  _ 5,  R0  5,  R6 

1/.  6)29  21.  9)45  25.  7)41 

_ 8,  R  1  _ 4,  R3  4  ri 

18.  2)17  22.  8)35  26.  8)33 

-3'R1  J,R3  _ 5,  R4 

27.  5)29 


[W] 


19.  9)28'  23.  4)23' 


answer  for  each  example. 

32_i — 8,R3  18j 6,  R  1  40;  5,  R2 

86.  4)35  87.  3)19  38.  8)42 

18jL_2,R2  14;  2,  R3  16;  4,  R2 

41.  9)20  42.  7)17  43.  4)18 


5,  R2 

8,  R3 

28. 

9)47 

32. 

5)43 

7,  Rl 

5,  R0 

29. 

2)15 

33. 

6)30 

5,  R0 

4,  R5 

30. 

7)35 

34. 

7)33 

4,  R4 

4,  R4 

31. 

6)28 

35. 

5)24 

1,  think  of 

only  the 

15;  5,  R2 

45 

;  5,  R2 

39. 

3)17 

40. 

9)47 

20;  4,  R3 

35 

;  5,  R3 

44. 

5)23 

45. 

7)38 

Using  Division  for  Problems 


Remainder  greater  than  0  [W] 

*  Write  all  the  work  for  each  part  of  the 
problem.  Each  answer  has  a  remainder 
greater  than  0. 

1.  If  7  blocks  make  a  load,  how  many 
loads  are  made  with 

a.  40  blocks?  5  loads  1>.  33  blocks?  4  loads 

R5  R5 

2.  If  it  takes  8  blocks  to  make  a  column, 

how  many  columns  can  be  made  with 

a.  35  blocks? 4  columns  i>.  44  blocks?  5  columns 
R3  R4 

3.  If  about  i  of  the  blocks  are  cracked, 
then  you  would  expect  about  how  many 
cracked  blocks  in  a  pile  of 

a.  30  blocks?  3  blocks  b.  49  blocks?  5  blocks 

R3  R4 


c.  40  blocks?  4  blocks 

R4 


*  In  each  problem,  the  correct  label  for  the  answer  can  be  determined  only 
through  understanding  of  the  problem  situation. 
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Working  with  12 

[O] 

Explain  why  both  a  and  b  are  true  in  Ex.  1  and  2. 

1.  a.  (4  X  8)  +  3  =  35  2.  a,  (7x5)+5  =  40 

b.  35  =  (4  x  8)  +  3  b.  40  =  (7  X  5)  +  5 

DivisorXquotient+  remainder=  product  Product  =  di  vi sorX  quotient  +  remainder 

Say  the  number  n  stands  for  in  each  of  Ex.  3-10. 


3. 

(4  x  8)  +  7  =  n 

7. 

(6  X  3)  +  n  =  23 

4. 

36  =  (5  X  7)  +  n 

8. 

“=(Sx3)  +  2 

5. 

(2  x  ft)  +  1  =  17 

9. 

(n  X  4)  +  6  =  42 

6. 

31  =  (n  X  7)  +  3 

10. 

22  =  (9  X  2)  +  ft 

Copy  Ex.  3-10  showing  the  numbers  for  n.  Use  a 
form  like  this  for  Ex.  3,  “39  =  (4  X  8)  +  7.” 

Show  only  the  number  for  n  in  each  of  Ex.  11-16. 

11.  (7  x  4)  +  n  =  33  14.  (4  x  6)  +  5  =  n 

12.  n  =  (3  x  8)  +  2  15.  27  =  (n  x  3)  +  6 

13.  (6  X  n)  +  3  =  15  16.  49  =  (5  x  9 )  +  h 

•  Extra  Activity.  Work  Set  101. 


4 

X7 

28 

±5 

33 
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Checking  Division 

Uiing  a  number  sentence  [O] 

1.  The  answer  for  7)33  is  4,  R5.  How  can  we  be  sure 
that  this  answer  is  correct? 

a.  Can  we  write,  “33  =•  (7x4)  +  5”?  Yes 

b.  Explain  why  the  work  in  box  A  shows  that  Ex.  a  is 

a  true  number  sentence.  7x4=28  28+5=33 

c.  Why  does  the  true  number  sentence  show  that  the 
answer  4,  R5  is  correct? 

7  (divisor)  X  4  (quotient)  +  5  (remainder)  =  33  (original  product) 


*  This  approach  used  to  check  division  is  that  of  finding  whether  the  number  sentence 
suggested  by  the  division  algorithm  is  a  true  number  sentence  (note  boxes  B  and  C  on 
page  81)  . 
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’upil’s  Objectives 

(a)  To  have  practice  in  finding  the  number  n 
tands  for  in  number  sentences;  (b)  to  learn  how 
o  check  division  having  a  remainder  greater  than 
>;  and  (c)  to  have  oral  practice  in  choosing  rea- 
onable  answers  to  addition,  subtraction,  multi¬ 
dication,  and  division  examples  and  then  written 
)ractice  in  finding  exact  answers. 

background 

The  Background  section  of  the  preceding  lesson 
noted  that  any  whole  number  may  be  expressed  as 
he  product  of  two  other  whole  numbers  plus  some 
■emainder  [i.e.,  n  =  {a  X  b)  +  r].  This  idea  is  used 
is  the  basis  for  checking  division  work  in  which 
;hildren  discover  whether  the  dividend  is  equal 
:o  the  product  of  the  divisor  and  quotient  plus  the 
i 'emainder.  This  is  one  more  illustration  of  the 
indoing  effect  of  multiplication  on  division  and  vice 
/ersa. 

The  work  at  the  top  of  page  80  involves  some 
Dractice  in  finding  a  product  and  then  adding  a 
given  number  to  it,  precisely  the  skills  that  are 
employed  to  check  the  result  of  a  division  example. 

Your  pupils  have  learned  some  important  re¬ 
lationships  between  the  results  of  operations  and 
the  numbers  operated  on.  All  operations  thus  far 
have  been  limited  to  the  set  of  whole  numbers,  so 
these  generalizations  are  restricted  to  that  set  of 
numbers. 

a.  In  addition ,  the  answer  is  always  equal  to  or  greater 
than  the  greatest  addend. 

b.  In  subtraction,  the  answer  is  always  equal  to  or 
less  than  the  sum. 

c.  In  multiplication,  the  product  is  always  equal  to  or 
greater  than  the  greater  factor,  except  when  a  factor  is  0. 

d.  In  division,  since  we  do  not  divide  by  0,  the  quotient 
is  less  than  or  equal  to  the  dividend. 

Other,  more  refined,  relationships  have  been 
learned,  too.  However,  these  will  be  adequate  for 
the  discussion  in  connection  with  the  exercises 
at  the  bottom  of  page  81. 

Continue  to  utilize  number-line  models  for 
locating  multiples  of  divisors.  Children  should  use 


the  tables  of  multiples  for  the  various  divisors,  also. 
Each  of  these  devices  should  be  very  helpful  for 
slower  learners  in  working  exercises  like  the  n- 
sentences  at  the  top  of  page  80. 

Teacher’s  Preparation 

Have  several  number-line  pictures  on  the  board 
ready  for  use  in  the  Pre-Book  Lesson. 

Pre-Book  Lesson 

•  Refer  to  the  number-line  picture  on  the  board. 
Ask  a  child  to  ring  (with  colored  chalk)  the  nu¬ 
merals  for  multiples  of  8.  Point  to  27  on  the  number¬ 
line  picture.  Ask,  “What  is  the  greatest  multiple 
of  8  that  can  be  subtracted  from  27?”  After  pupils 
have  all  agreed  on  24  as  the  answer,  then  write 
“24  +  3  =  27.”  Your  pupils  will  agree  that  this  is  a 
true  sentence.  Then,  ask  someone  to  rename  24  to 
show  8  as  a  factor.  Write  “(3  X  8)”  below  the 
24  of  the  sentence  on  the  board.  The  children 
should  see  that  (3  X  8)  is  merely  another  name  for 
24  and  the  sentence  may  be  written  “(3  X  8)  +  3  = 
27.”  (Notice  that  the  renaming  is  good  prepara¬ 
tion  for  the  work  with  ^-sentences  at  the  top  of 
text  page  80.) 

•  Repeat  the  same  kind  of  questioning,  discus¬ 
sing  and  showing  the  number  for  22. 

•  On  another  number-line  picture  have  a  child 
ring  (with  colored  chalk)  the  numerals  for  multiples 
of  5  shown  on  the  number-line  picture.  Then 
discuss  different  dividends,  each  of  which  represents 
a  multiple  of  5  plus  a  remainder.  Then  show  them 
in  the  form  34  =  (6  X  5)  +  4.  Each  time,  ask 
children  to  identify  the  greatest  multiple  of  a 
divisor  and  then  to  rename  this  multiple  with  the 
divisor  as  one  factor.  The  number-line  picture 
will  help  children  to  see  the  remainder  to  be  added 
to  the  multiple. 

•  Ask  questions  such  as:  “The  number  I  am 
thinking  of  is  six  times  four  plus  three.  Who  can 
show  me  the  point  for  that  number  on  the  number¬ 
line  picture?”  Have  the  child  add  on  the  number¬ 
line  picture  to  show  the  product  of  six  and  four, 
and  then  show  the  addition  of  three  to  this  product. 
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Then,  have  another  child  write  the  sentence  to 
show  the  number  named  in  the  form, 

27  =  (6  X  4)  +  3. 

Questions  may  be  stated  thus:  “Six  times  some 
number  plus  three  equals  27,”  or  “Six  times  four 
plus  some  number  equals  27.”  In  each  example, 
have  children  tell  the  number  that  will  make  the 
sentence  true,  and  then  write  the  sentence  on  the 
board. 

•  Before  beginning  the  oral  work  at  the  bottom 
of  page  81,  you  will  want  to  review  the  four  gen¬ 
eralizations  about  the  results  of  operations  listed 
in  the  Background  section. 

Using  the  Text  Pages 

•  In  general,  children  should  have  no  difficulty 
with  Ex.  1-16  at  the  top  of  page  80.  For  those 
children  who  are  unsure,  encourage  the  use  of 
tables  of  multiples  or  the  multiples  indicated  on  a 
number-line  picture. 

•  The  oral  and  written  work  dealing  with  check¬ 
ing  division  is  merely  putting  into  practice  the 
ideas  that  have  been  discussed  thus  far  in  this  lesson. 

•  The  oral  work  at  the  bottom  of  page  81  is 
excellent  material  for  stressing  the  generalizations 
mentioned  in  the  Background  section.  Have 
pupils  simply  look  at  the  two  suggested  answers 
and  on  the  basis  of  these  generalizations,  decide 
which  one  cannot  possibly  be  the  answer.  After 
this  oral  work,  pupils  are  directed  to  work  the 
examples  to  find  the  exact  answers. 

Individualizing  Instruction 

•  All  pupils  may  make  a  multiplication  chart 
in  which  the  factors  are  shown  across  the  top  and 
down  the  side,  with  products  to  be  shown  in  the 


body  of  the  chart.  The  factors  0  through  9  should 
be  used.  Most  children  will  show  only  the  products 
for  which  one  factor  is  not  greater  than  5,  since  up 
to  this  time  there  has  been  no  formal  study  of  the 
factors  6,  7,  8,  and  9. 

Call  pupils’  attention  to  the  products  shown  in 
each  row  of  the  chart.  Have  children  compare 
the  products  with  the  tables  of  multiples  they  have 
prepared.  This  is  one  more  opportunity  to  em¬ 
phasize  that  multiples  are  products  of  two  whole 
numbers. 

•  Continue  to  provide  and  encourage  the  use  of 
objects  by  those  children  who  need  to  see  the 
meaning  of  the  steps  and  results  in  the  division 
operation.  Use  both  partitive  and  measurement 
situations  for  this  objective  development. 

•  All  pupils  may  find  the  number  n  stands  for  in 
each  sentence  to  make  the  sentence  true. 


(2  X  9)  +  n  =  19  (5  X  9)  +  n  =  47 

n  =  (8  X  3)  +  7  (8  X  2)  +  n  =  22 

(«  X  4)  +  5  =  29  n  =  (7  X  4)  +  6 

(7  X  n)  +  5  =  40  n  =  (8  X  0)  +  5 

•  All  pupils  should  be  able  to  work  these  exercises. 
Some  sentences  are  true;  some  are  false.  Change 
each  false  sentence  so  that  it  will  be  true. 

28  =  (5  X  4)  +  3  47  =  (5  X  8)  +  6 

(7  X  4)  +  5  =  33  41  =  (7  X  5)  +  1 

(4  X  8)  +  2  =  35  39  =  (9  X  4)  +  3 

17  =  (3X5) +  3  51  =  (5X9) +  6 

Each  false  sentence  may  be  changed  to  a  true 
sentence  in  more  than  one  way.  A  challenge  to 
more  capable  pupils  would  be  to  make  each  false 
sentence  true  in  two  different  ways. 

•  Those  more  capable  children  who  have  the  time 
may  work  Extra  Activity  Set  101  that  is  suggested 
on  page  80. 
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2.  Explain  how  the  work  in  box  C  checks  the  division 

shown  in  box  B.  Product  =  (divisor  X  quotient)  +  remainder 

On  the  board,  work  as  in  box  C  to  check  the  answer 
for  each  of  Ex.  3-8. 

3.  4)38  9,  R2 


B 


4.  7)34  4,  R6 

5. 


6.  6)27  4,  R5  4,  R3 

7. 


8)44 


5,  R6  5,  R4 

’  9,  R4 


9)52  5>  R8  5' R7  5)49  9,  R3 

[W] 

Copy  and  write  your  work  as  in  box  B  for 
each  of  Ex.  9-20.  Then  show  the  check  as  in 
box  C. 


23 


9,  R 1 


3,  R5 


9,  R2 


4,  R6 


9.  4)37  10.  6)23  11.  3)29  12.  8)38 

_ i'R3  _ 3,R1  3,  R6  2,  R5 

13.  4)19  14.  8)25  15.  7)27  16.  6)17 

4,  R8  5,  R5  4,  R3  7  - 


17.  9)44  18.  7)40  19.  8)35  20.  7)37 


5,  R2 


3)23 
21 
R  2 


7,  R2 


Check 

(3  X  7)  +  2 
7 
X3 

21 

~f~2 

23 


Oral  and  Written  Practice 

Reasonable  answers  [O] 


The  two  answers  given  for  each  of  Ex.  1-10  are  both 
wrong;  but  one  of  them  is  more  nearly  correct  than  the 
other.  Which  answer  is  this?  How  can  you  tell? 


1. 

262  -  189 

316 

© 

73 

6. 

252  -f  296  548 

2. 

168  -  4 

(45) 

170 

42,  R0 

7. 

97  x  3  291 

3. 

289  +  157 

235 

446 

8. 

225  -r-  5  45,  R0 

4. 

38  X  5 

32 

190 

9. 

350  -  174  176 

5. 

134  -  98 

230 

36 

10. 

63  X  4  252 

[W] 


Copy  Ex.  1-10  and  find  the  correct  answers. 
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More  about  Dividing  Tens  and  Ones 

Using  the  Distributive  Property  [O] 

1.  To  help  his  father  build  a  wall,  Sam  brought 
him  78  bricks  in  his  wagon.  He  made  3  trips.  If 
he  carried  the  same  number  of  bricks  each  time, 
how  many  bricks  were  in  each  load?  3178 

Study  the  work  in  box  A. 

a.  Divide  tens.  What  is  the  greatest  multiple 
of  3  which  can  be  subtracted  from  7? 6 This  mul¬ 
tiple  is  the  product  of  3  and  -7  2.  How  do  we 
show  for  the  quotient  that  the  2  means  2  tens?  v 

1  We  write  “2”  in  tep’^  place. 

Are  there  1  ten  and  8  ones  left  to  be  divided  ?v 

b.  Divide  ones.  10  +  8  =  ?  is  What  is  tKe 
greatest  multiple  of  3  which  can  be  subtracted 
from  18?isThis  multiple  is  the  product  of  3  and 

?  6 .  How  do  we  show  that  the  6  means  6  ones?v 

We  write  ''6”  in  one’s  place. 

Why  is  the  remainder  0?v 

18-18=0  There  is  nothina  left  to  be  divided. 

c.  Another  way  to  think  of  the  example  is 
shown  in  box  B.  By  renaming  78  to  be  60  +  18, 
we  are  working  with  the  greatest  multiples  of  the 
divisor,  as  found  in  Ex.  1.  Explain. when  dividing  tens, 

6  tens  is  the  greatest  multiple;  when  dividing  ones,  18  is  the  greatest 

mult£'eOn  the  board,  check  the  division  shown  in 
box  A  by  writing  a  number  sentence  and  testing  it. 

78  =  (3  x  26)  +  0 
[W] 


3.  For  each  of  Ex.  a-e,  divide,  as  in  box  A,  by  finding 
the  greatest  multiples  which  can  be  subtracted  from  the 
tens  and  the  ones.  Then  show  the  division,  as  in  box  B, 
by  renaming  the  dividend.  Check  each  example  by  writing 
a  nui^bfr  sentence  ^nd  testing,  tc^see  if  it  i^true. 
a.  2W  l>.  4)72  3)45  d.  2)36  e.  5)65 


58: 


(2x29)  +  0  72=  (4x  18)  +  0  45=(3xl5)  +  0  36=(2xl8)+0 


65  = 

(5x  13)  +0 
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Teaching  Pages  82  and  83 


Pupil’s  Objective 

To  learn  to  divide  using  2-place  numerals  when 
renaming  of  tens  is  necessary. 

Background 

In  this  lesson  the  children  will  apply  skills, 
ideas,  and  understandings  that  have  been  de¬ 
veloped  since  their  first  introduction  to  the  division 
operation:  (1)  there  is  the  application  of  D.  facts; 
(2)  there  is  the  subtraction  of  the  greatest  multiple 
of  the  divisor  from  the  dividend;  (3)  there  is  the 
renaming  of  the  remaining  tens  as  ones;  and  (4) 
there  is  the  use  of  the  distributive  property  as 
applied  to  division. 

Consider  the  example  3)78.  The  highest  level 
of  maturity  in  the  division  operation  would  involve 
subtracting  the  greatest  multiple  of  3  for  the  divi¬ 
sion  of  both  tens  and  ones.  In  this  case,  the  divi¬ 
dend  78  is  renamed  with  the  result  3)60  +  18. 

Probably  few,  if  any,  children  will  conscien¬ 
tiously  rename  78  in  advance  of  dividing.  Re¬ 
naming  is  begun  when  the  child  makes  a  first 
decision  about  what  multiple  of  the  divisor  he  will 
subtract.  This  decision  will  be  determined  by  his 
knowledge  of  the  D.  facts. 

In  this  lesson,  it  is  important  to  help  children 
build  skills  for  subtracting  the  greatest  multiple 
of  the  divisor  that  is  possible  when  dividing  tens. 
In  recent  division  lessons,  your  pupils  have  learned 
that  “we  divide  tens  in  the  same  way  that  we  divide 
ones.”  The  only  difference  occurs  in  interpreting 
the  value  of  the  multiple  of  the  divisor  that  is 
being  subtracted.  And  in  the  exercises  on  these 
two  pages  there  will  be  some  tens  left  over  after 
subtracting  which  must  be  renamed  as  ones 
before  adding  other  ones  and  dividing. 

Teacher’s  Preparation 

Have  available  a  place-value  pocket  chart*  and 
markers. 


*See  21,  page  xix. 


Pre-Book  Lesson 

•  Pose  a  problem  of  special  interest  locally  like 
Ex.  1  on  page  82  or  like  the  following: 

There  are  56  cartons  of  milk  to  be  sepa¬ 
rated  equally  between  two  classrooms.  How 
many  cartons  of  milk  go  to  each  room? 

Solve  the  problem  with  markers  in  a  pocket 
chart  or  by  drawing  </)-pictures  on  the  chalkboard. 
The  following  suggestions  are  for  the  use  of  the 
pocket  chart: 

Have  pupils  try  to  separate  the  5  bundles 
of  ten  into  2  equivalent  sets  of  ten.  Of 
course,  1  ten  will  be  left  over.  Ask  how  the  1 
ten  may  be  placed  into  2  equivalent  sets.  At 
this  point,  someone  will  suggest  changing  the 
1  ten  into  10  ones.  Emphasize  the  renaming 
that  occurs,  and  the  joining  of  the  10  ones 
to  the  6  ones  already  there.  Now,  have  a 
pupil  separate  the  16  ones  into  two  equiva¬ 
lent  sets  of  ones.  The  children  should  be 
able  to  see  the  result  represented  in  the 
pocket  chart,  2  tens  and  8  ones,  or  28. 

•  Demonstrate  an  example  like  4)92  in  the 
same  way.  After  the  second  demonstration  (and  a 
third  if  you  deem  it  necessary),  develop  the  asso¬ 
ciated  division  algorithms.  It  is  especially  im¬ 
portant  to  point  out  that,  both  when  dividing 
tens  and  when  dividing  ones,  the  greatest  multiple 
of  the  divisor  is  being  subtracted.  Have  children 
tell  what  multiple  it  is.  Equally  important  to 
emphasize  is  the  extra  ten  that  is  actually  a  re¬ 
mainder  for  the  division  of  the  tens.  Emphasize 
the  renaming  of  the  1  ten  as  10  ones. 

•  Write  on  the  board  an  example  like  3)55. 
Ask  a  child  to  read  it  and  to  tell  what  question  is 
being  asked.  Have  pupils  demonstrate  this  example 
in  the  pocket  chart  or  with  ^-pictures.  In  working 
with  the  algorithm,  they  find  that  2  tens  remaining 
after  the  division  of  the  tens  must  be  renamed  as 
ones  and  that  there  is  a  remainder  greater  than  0 
after  dividing  the  ones. 

•  Demonstrate  one  more  example  of  this  type 
and  then  write  both  examples  on  the  board,  going 
through  the  steps  very  carefully.  Ask  pupils 
questions  about  the  meanings  of  the  multiples  and 
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remainders  to  assure  yourself  of  thorough  under¬ 
standing  before  proceeding  with  the  text  page. 

Using  the  Text  Pages 

•  The  oral  work  at  the  top  of  page  82  may  serve 
as  a  review  and  summary  of  the  Pre-Book  activities. 
If  pupils  do  not  understand  or  cannot  make  ade¬ 
quate  explanations,  return  to  the  pocket-chart  or 
^-picture  stage  with  these  examples. 

•  In  the  previous  lesson  your  pupils  learned 
how  to  check  division  work  by  writing  and  solving 
a  number  sentence  for  the  example.  The  check 
for  box  A  of  text  page  82  is  shown  below.  Notice 
that  the  remainder  0  is  shown  in  both  the  number 
sentence  and  the  multiplication  work.  Similarly, 
0  remainders  should  be  shown  for  Ex.  3,  12,  15,  16, 
19,  and  22  on  text  page  83. 

(3  X  26)  +  0  =  78 
26 
X  3 
78 
+  0 
78 

For  an  example  like  4)70  in  which  there  is  a 
remainder  2,  the  check  may  be  shown  as: 

(4  x  17)  +2  =  70 
17 
X  4 
68 
+  2 
70 

•  To  prepare  pupils  for  the  written  work  in 
Ex.  3a-e,  the  discussion  of  the  work  in  boxes  A  and 
B  is  very  important.  The  renaming  of  78  in  box  B 
is  dependent  upon  how  well  the  work  was  com¬ 
pleted  in  box  A.  Be  sure  to  have  pupils  work  each 
example  as  shown  in  box  A.  Then,  they  may  divide 
a  second  time  by  renaming  the  dividend  using  the 


multiples  of  the  divisor  that  were  used  for  the  first 
solution.  A  final  check  may  be  made  by  writing  a 
number  sentence  and  testing  it. 

•  Ex.  4  provides  an  interesting  variation,  and 
Ex.  5-29  should  give  good  practice  in  the  forward 
step  in  the  work  in  division. 

Individualizing  Instruction 

•  In  doing  the  written  work,  many  children  may 
find  useful  the  number-line  pictures  indicating 
multiples  of  divisors  or  the  multiples  tables  they 
have  prepared. 

•  Slower  learners  may  draw  ^-pictures  to  help 
check  their  written  work  and  especially  to  help 
them  understand  the  renaming  involved. 

•  In  each  of  the  previous  three  lessons  are  sug¬ 
gestions  for  individualizing  instruction  which  you 
may  not  have  used.  Or,  if  you  have  used  them, 
they  may  deserve  repeating  or  modifying  slightly. 
For  example,  all  pupils  may  write  sentences  in  the 
form  28  =  (5  X  5)  +  3,  some  of  which  are  true 
and  some  of  which  are  false.  For  the  false  sen¬ 
tences,  the  child  should  be  prepared  to  tell  why 
the  sentence  is  false  and  what  must  be  done  to  make 
it  true. 

•  For  the  enrichment  material  at  the  bottom  of 
page  83,  provided  for  more  capable  children ,  who 
probably  will  finish  the  other  work  early,  point 
out  that  multiplication  and  subtraction  instead 
of  multiplication  and  addition  are  used  in  some 
sentences. 

Reminder 

Many  concepts  in  various  facets  of  measure¬ 
ment,  geometry*,  charts,  graphs,  and  historical 
development  of  numeration  systems  have  been 
developed.  Be  sure  to  continue  to  develop  and 
extend  these  ideas  as  time  and  ability  permit. 

*See  9K,  page  xix. 
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a. 


4.  Copy  Ex.  a-e  and  write  the 

4  3  -5 

missing  digits. 

2? 

?7 

2? 

1 4 

9 

1? 

4)96 

\ 

b.  2)74 

6 

c.  3)70 

6 

p 

d.  5)73 

5 

e.  4)79 

5 

• 

16 

14 

10 

23 

3?9 

16 

14 

9 

20 

36 

0 

> 

6 

R  ? 

1 

R  ? 

3 

R  3 

Write  your  work  for  Ex.  5-9  like  Ex.  A,  page  82. 

-  0t~R1  /,Y^'R0  — !At-R0  _[6i_R2  24,  R1 

5.  2)53  6.  4)64  7.  3)48  8.  5)82  9.  4)97 

Copy  and  work  each  of  Ex.  10-29.  Check  by  writing  a 
number  sentence  and  testing  to  see  if  it  is  true1 

25^R1  JL^Rl  _28,R2  17,  R0  12  R3 

10-  3)I6b,  14 •  2)39  ls-  3)86  22.  5)85  26.  4)51 

n  _.v^~R3  _  ^R0  J8,R0  JS^Rl  13,  R2 

11.  5)98  15.  3)57  19.  4)72  23.  2)77  27.  5)67 

-2iLR0  _RR0  _J5i  R 1  ;17,R1  17,R1 

12.  2)56  16.  5)70  20.  2)31  24.  4)69  28.  3)52 

__L3/  R2  26,  R 1  14,  R 1  27  R1 

13.  4)91  17.  4)54  21.  3)79  25.  3)43  29.  2)55 


Do  You  Like  to  Try  New  Things? 


Enrichment  [W] 


1.  (6  X  5)  +  4  is  one  of  the  many  names  for  the 
number  34.  Copy  other  names  for  34  from  Ex.  a-f. 

a.  (3  X  9)  +  4  c<(7^iyT6) 

b. ((4  X  8)  +~2) 


(1.  (8  X  3)  +  9 


e((5  X  5)  +~9) 
f.  (4  X  7)  +  2 


2.  Copy  only  names  for  39. 

a . ((7  X  5)  +  4)  c^(5  X  6)  +  9)  e.  (4  X  9)  +  6 

b.  (9  x  4)  +  5  cl.  (8  X  4)  -  2  f.((5  X  8)  -  l) 

For  each  of  Ex.  3-8,  write  two  different  names  each  of 
which  shows  multiplication  and  subtraction.  Answers  w;n  vary. 


3.  26  4.  37  5.  19  6.  22  7.  17  8.  31 

(3x  9)  —  1  (5X9)  — 8  (4x5)  — 1  (7x4)-6  (6x4)-7  (7x5)-4 

(6X5)— 4  (5X8)— 3  (3x8)-5  (5x6)-8  (4x5)-3  (4x9)-5 
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More  Dividing  of  Tens  and  Ones 

*  Renaming  the  dividend  [O] 

1.  Mr.  Hall  owns  a  piece  of  land  268  ft.  wide. 
He  is  separating  it  into  4  lots  of  the  same  width. 
How  many  feet  wide  will  each  lot  be?  4)268 

a.  Can  you  divide  the  hundreds  and  have  at 
least  1  hundred  in  the  quotient?  No 

b.  Can  you  rename  268  as  26  tens  8  ones?  Yes 

c.  Dividing  tens.  What  is  the  greatest  multi¬ 
ple  of  4  which  can  be  subtracted  from  26?24How 
many  tens  and  ones  are  left  to  be  divided  ?  v 

J  2  tens  and  8  ones 

d.  Dividing  ones.  20  +  8  =  ?  28 
28  =  4  X  -  ?-  7 

e.  What  is  the  remainder?  o  the  answer?  67,  ro 

2.  Mr.  Moore  has  land  392  ft.  wide.  Can  he 
separate  it  so  as  to  have  5  lots  of  the  same  width? 

5)392 

a.  Explain  the  work  in  box  B. 

b.  What  does  78,  R2  mean?  v 

78  feet  in  each  of  5  lots;  2  feet  left  over 

e.  What  is  the  answer  to  the  problem?  No,  if 

each  lot  is  to  contain  only  a  whole  number  of  feet. 

84 

*  Sometimes  hundreds  must  be  renamed  tens  and  added  to  the 
other  tens  before  division  can  be  performed. 


A 


C  '  ° 

S[<5 

617 


4)26 
2  4 


B 


G 

cu 

H 


7 

5j3J 
3  5 


R 


8 


6  tens 

(4  X  -?7) 


2 1 8 

2  |8  (4  x  ?  7) 


R  i0 


67,  RO 


4 

4 


o 

c 

o 

8 

"2 

(5X7  tens) 

2 

0  (5X8) 

2 

78,  R2 


Teaching  Pages  84  and  85 


Pupil’s  Objective 

To  learn  to  divide  with  3-place  numerals  when 
renaming  of  both  hundreds  and  tens  to  be  divided 
is  necessary. 

Background 

In  these  examples,  the  number  shown  in  hun¬ 
dred’s  place  cannot  be  divided  so  that  you  have  at 
least  1  hundred  in  the  quotient,  so  the  hundreds 
must  be  renamed  tens.  After  the  division  of  tens, 
there  will  be  a  number  of  tens  left  which  must  be 
renamed  ones.  In  some  examples,  after  dividing 
ones,  there  will  be  a  remainder  greater  than  0. 

Your  children  have  learned  about  division  with 
3-place  numerals  in  which  there  was  no  renaming  of 
either  hundreds  or  tens.  In  these  examples,  they 
must  apply  not  only  the  skills  for  renaming  tens 
developed  in  the  previous  lesson,  but  must  also 
rename  hundreds. 

It  is  important  that  children  begin  to  use  their 
knowledge  of  multiplication  facts  as  a  basis  for 
determining  the  greatest  multiple  of  the  divisor 
that  can  be  subtracted  from  the  dividend  when 
dividing  hundreds,  tens,  or  ones.  Be  sure  to  stress 
the  generalizations  that  we  divide  hundreds  and 
tens  in  the  same  way  that  we  divide  ones. 

Teacher’s  Preparation 

Have  available  a  place-value  pocket  chart*  and 
markers,  and  a  flannel  board*  or  Arithme- 
S  ticks.  * 

Pre-Book  Lesson 

•  Consider  a  problem  such  as: 

Four  children  found  224  shells  on  the 
beach.  If  they  shared  the  shells  equally, 
how  many  would  each  child  get? 

Ask  a  child  to  show  the  number  224  in  the  pocket 
chart.  Then,  have  children  separate  the  markers 
in  the  pocket  chart  into  4  equivalent  sets.  This 

*See  2,  3,  and  21,  page  xix. 


will  help  children  to  see  that  the  2  hundreds  must 
be  renamed  tens  and  that  there  are  tens  left  to  be 
renamed  ones. 

•  If  you  consider  it  necessary  to  demonstrate 
other  examples  in  order  to  foster  understanding, 
by  all  means  do  so.  Be  sure  to  show  the  work  for 
each  example  on  the  board  after  the  demonstration 
to  help  children  build  understanding  of  the  mean¬ 
ing  of  each  step  in  the  algorithm. 

•  Write  an  example  like  5)236  in  which  there 
will  be  a  remainder  greater  than  0.  If  necessary, 
first  demonstrate  with  markers  in  the  pocket  chart. 
Otherwise,  analyze  and  discuss  each  step  of  the 
algorithm  carefully  and  thoroughly.  Be  sure  to 
continue  to  stress  the  sameness  of  the  work  in 
dividing  tens  or  hundreds  and  dividing  ones. 

•  Have  children  write  number  sentences  and 
the  multiplication  check  for  each  example  written 
on  the  board. 


Using  the  Text  Pages 

•  The  children  should  be  able  to  handle  the  oral 
work  on  text  page  84  with  little  difficulty. 
You  may  need  to  explain  the  transition  between 
Ex.  lc  and  Id,  where  2  tens  are  renamed  20  ones. 
If  pupils  do  indicate  lack  of  understanding,  it  would 
be  well  to  demonstrate  the  examples  on  a  place- 
value  teaching  aid.  Any  one  of  the  pocket  chart  or 
a  flannel  board  or  the  Arithme-Sticks  would  serve 
very  nicely. 

•  The  format  of  the  table  at  the  top  of  text  page 
85  should  prove  to  be  an  excellent  device  for  analyz¬ 
ing  and  discussing  division  examples.  You  may 
wish  to  write  something  like  it  on  the  board  and 
provide  other  examples  for  similar  analysis. 

•  Note  that  the  directions  at  the  bottom  of 
the  page  suggest  working  each  example  twice. 
The  second  time  involves  renaming  the  dividend  as 
multiples  of  the  divisor.  Some  pupils  may  have 
difficulty  with  this  particular  task.  They  may  work 
each  example  in  any  alternate  way  as  a  means  of 
checking.  Writing  number  sentences  and  the  mul¬ 
tiplication  check  would  also  be  appropriate. 


Teacher’s  Page  84 


Individualizing  Instruction 

•  Slower  learners  may  profit  from  the  following 
techniques  for  objectifying  or  providing  insight 
into  the  division  algorithm: 

(1)  Pupils  may  draw  an  abacus  picture  to  show 
the  number  being  divided.  The  example  3)172 
is  illustrated  below.  In  a,  it  is  obvious  that,  in  order 
to  separate  into  sets  of  3,  the  1  hundred  must 
be  changed  into  10  tens  and  combined  with  the 
other  tens,  as  shown  in  b. 


100  10  1 


The  tens  in  b  are  separated  into  subsets  of  3  with 
2  tens  left,  showing  the  need  for  changing  the  2 
tens  into  ones. 


The  two  tens  are  changed  to  ones  in  c  and  all 
ones  are  then  separated  into  subsets  of  3  with  1  left. 


Pupils  then  can  read  the  answer  from  the  abacus 
picture. 


172  -4-  3  =  57,  R1 

100  10  1 
c. 


(2)  Showing  the  number  in  expanded  form  may 
help  some  children  gain  further  insight. 

3)172  =  3)1  hundred  7  tens  2  ones 

The  1  hundred  must  be  renamed  tens  because 
we  cannot  divide  by  3  and  show  at  least  1  in  hun¬ 
dred’s  place  for  the  quotient: 

5  tens 

3)17  tens  2  ones 
15  tens 
2  tens 

After  subtracting,  the  two  tens  must  be  renamed 
20  ones. 

20  ones  +  2  ones  =  22  ones  (to  be  divided) 

_ 7 

3)22 

21 

R  1  57,  R1 

•  Use  Extra  Examples  Set  69  as  needed. 
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3.  Explain  the  work  in  rows  a  and  b  in  the  chart.  Then 
tell  what  is  missing  in  rows  c-f. 


Example 

Number  of  tens 
in  dividend 

Greatest  multiple 
to  use  in 
dividing  the  tens 

Answer  for 
dividing  the  tens 

a.  5)267 

26 

25 

5,  1  ten  left 

b.  6)246 

24 

24 

4,  0  tens  left  f 

1  c.  7)306 

>30 

—  •  — 

28 

-?4,  2  tens  left 

d.  9)192 

>19 

—  •  — 

>  18 

—  •  — 

-??,  -?J  ten  left 

e.  4)275 

>27 

—  •  — 

>  24 

-  •  - 

-  ?§ ,  -  ?_3  tens  left 

f.  3)189 

>18 

—  •  — 

>  18 

—  •  — 

-  _  ?_°  tens  left 

I 

4.  Tell  what  is  missing  in  Ex.  C;  in  Ex.  D. 

On  the  board,  copy  Ex.  5-8  and  show  the 
division. 

_ 38.R2  _ 42,R2  _ 34,  R  1  _ Y2,  R  1 

5,  5)192  6.  8)338  7.  6)205  8.  9)109 

[w] 

Copy  and  work  Ex.  9-28.  Work  each  example 
twice.  Rename  the  dividend  in  working  the 
second  time,  as  you  learned  to  do  on  page  82. 


9. 

91,  R0 
2)182 

14. 

92,  R0 

4)368 

19. 

55,  R2 

9)497 

24. 

42,  R0 

8)336 

32,  R2 

98,  R3 

22,  R3 

66,  R2 

10. 

6)194 

15. 

5)493 

20. 

8)179 

25. 

4)266 

84,  R  1 

89,  R0 

63,  R0 

43,  R 1 

11. 

3)253 

16. 

2)178 

21. 

5)315 

26. 

7)302 

55,  R2 

52,  R7 

58,  R2 

12,  R3 

12. 

4)222 

17. 

8)423 

22. 

4)234 

27. 

8)99 

51,  R  1 

57,  R0 

15,  R3 

45,  R  1 

13. 

7)358 

18. 

3)171 

23. 

6)93 

28. 

9)406 

#  Extra  Examples.  Work  Set  69. 
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A 

B 

12 

Check 

8)96 

96  =  (8  x  12)  +  0 

8 

12  ; 

16 

X  8 

16 

96 

R  0 

+  0 

12,  RO 

96 

More  about  Checking  Division 

Renamed  dividends;  testing  number  sentence  [O] 

1.  This  truck  carries  8  pigs  at 
a  time.  How  many  loads  will  96 
pigs  make?  8)96 

a.  Can  you  check  the  answer 
in  Ex.  A  by  renaming  the  divi- 

Y  es 

dend  as  80+16  and  dividing  ?A 

m.  fei,®?  jg  +++be,tEer  way 

to  check  the  answer  ?A  Is  there 
anything  new  in  Ex.  B?No 

2.  How  manv  loads  will  115 
pigs  make? 

a.  Explain  the  work  in  Ex.  C. 
What  does  the  remainder  tell  us?There 

will  be  3  pigs  left  over. 

b.  Explain  the  check  in  Ex.  D. 

[w] 

Ex.  3-8.  Write  the  check  for  each 
answer  given  to  see  if  it  is  correct. 


C 


14 


8)115 

8 


R 


35 

32 

3 


14,  R3 


D 


3.  5)279  55,  R4  4.  2)78  36,  R0 


V 


39,  RO 


5.  3)162  54,  R2  6.  9)477  53,  RO 


Check 

115  =  (8  x  14)  +  3 

14 
X8 
112 
+  3 
115 


:v 

54,  RO _ 

7.  4)208 


51,  R2  52,  RO 


8.  7)378  54,  R2  54,  ro 


Copy  and  work 

Ex. 

9-14. 

Check  your  answers. 

43, RO 

9.  9)387 

12. 

87, R1 

5)436 

53, RO 

10.  7)371 

13. 

52, R2 

8)418 

25, R2 

11.  7)177 

14. 

25.  R3 

6)153 

86 
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Pupil’s  Objective 

To  learn  more  about  checking  division. 

Background 

The  division  algorithm  has  been  developed  in 
I  such  a  way  that  pupils  subtract  multiples  of  the 
divisor  from  the  dividend  until  nothing  more  can 
be  subtracted.  Sometimes  the  remainder  is  0  and 
sometimes  it  is  greater  than  0.  However,  if  all 
i  multiples  of  the  divisor  have  been  subtracted,  the 
remainder  will  always  be  less  than  the  divisor. 

The  highest  level  of  maturity  and  efficiency  in 
1  working  the  division  algorithm  occurs  when  the 
child  subtracts  the  greatest  multiple  of  the  divisor 
for  each  division.  As  was  pointed  out  earlier,  re¬ 
naming  is  involved  in  this  process  in  that  when  a 
child  decides  what  multiple  of  the  divisor  he  will 
subtract  (this  may  or  may  not  be  the  greatest 
possible  multiple  of  the  divisor),  the  renaming  of 
the  dividend  is  begun  in  terms  of  this  multiple. 
All  this  is  possible  because  of  the  distributive 
property. 

There  is  no  one  correct  way  of  renaming  the 
dividend  in  order  to  divide.  However,  the  child 
who  can  see  the  renaming  in  terms  of  the  greatest 
multiple  of  the  divisor  that  can  be  subtracted 
has  made  great  strides  toward  mastery  of  division. 

Pre-Book  Lesson 

•  Pose  problems  similar  to  those  in  Ex.  1  and  2. 
Ask  children  to  go  to  the  board  and  show  the 
written  work  for  finding  the  answer  to  each  prob¬ 
lem.  The  other  children  should  work  the  problems 
on  paper  at  their  desks.  Stress  the  written  form 
of  the  work  as  shown  in  box  A.  Your  pupils 


should  have  reached  the  point  where  they  can  do 
more  work  in  the  abstract. 

•  The  primary  purpose  of  this  lesson  is  to  stress 
the  check.  However,  it  is  important  that  children 
perform  the  operation  successfully  before  checking 
their  work.  Make  sure  your  pupils  understand: 

a.  How  to  determine  the  greatest  multiple  to 
be  subtracted  when  dividing  hundreds  or  tens  or 
ones. 

b.  How  to  rename  a  number  of  hundreds  or  a 
number  of  tens. 

c.  The  meaning  of  the  remainder. 

d.  The  meaning  of  the  quotient. 

Ask  other  children  to  go  to  the  board  and  check 
the  written  work  that  is  there.  First,  they  should 
write  a  number  sentence  like  the  one  in  box  B  or 
box  D.  Then,  they  should  show  their  computation. 
It  is  true  that  some  pupils  will  be  able  to  do  this 
mentally,  but  have  them  write  out  all  the  work  for 
the  benefit  of  others.  In  fact,  have  the  children 
explain  each  step  of  the  check. 

Using  the  Text  Page 

There  may  be  several  different  suggestions  and 
explanations  by  pupils  for  Ex.  1 .  Elicit  all  possible 
comments.  Be  sure  pupils  understand  the  meaning 
of  each  numeral  in  the  two  checks  discussed. 

Individualizing  Instruction 

•  Permit  slower  learners  to  use  the  multiples  tables 
they  have  prepared  to  assist  in  the  written  work. 
Continue  to  encourage  them  to  think  the  answer, 
but  do  not  take  away  all  source  of  security  too  soon. 

•  More  capable  children  may  profitably  pursue  any 
of  the  supplementary  activities  that  are  suggested 
at  the  end  of  this  chapter. 
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Teaching 

Pupil’s  Objective 

To  divide  with  3-place  numerals  that  indicate 
money. 

Background 

There  are  no  new  skills  presented  in  this  lesson. 
In  grade  3,  division  with  3-place  numerals  indi¬ 
cating  money  was  encountered.  There  is  extension 
of  this  work,  however,  in  that  on  this  page  some 
divisions  result  in  remainders  greater  than  0. 
These  need  to  be  analyzed  carefully  and  discussed 
thoroughly  so  that  the  children  will  understand 
the  full  meaning  of  each  remainder  which  also 
indicates  money. 

Teacher’s  Preparation 

You  will  probably  wish  to  have  some  real  or  play 
money*  available  to  demonstrate  a  few  examples  to 
help  pupils  see  and  understand  the  division  work 
and  the  meaning  of  the  resulting  remainder. 

Pre-Book  Lesson 

•  Present  problems  to  pupils  like  those  stated 
in  Ex.  1  and  2.  Ask  children  to  explain  what  “■% 
off”  and  “5  off”  mean.  Finding  \  of  50^  and  5  of 
$1.96  may  not  be  difficult  for  most  children  since 
they  already  know  that  to  find  ^  or  5  of  a  set  they 
can  divide  by  2  or  by  4. 

•  Use  the  play  money  to  demonstrate  finding  3 
of  $1.35.  Have  the  children  try  to  separate  the 
dollar  bill  into  3  piles.  Of  course,  they  can’t,  so 
they  must  change  the  $1  into  10  dimes  and  combine 
these  dimes  with  the  3  dimes  already  there.  Then, 
have  them  try  to  separate  the  dimes  into  3  piles  of 
the  same  size.  There  will  be  1  dime  left  which 
they  should  change  into  10  cents  and  combine 

*See  16,  page  xix. 


Page  87 

with  the  5  cents  already  there.  They  should  then 
be  able  to  separate  the  cents  into  3  piles  of  the  same 
size.  Ask  children  to  count  the  money  in  each  pile. 

Be  sure  to  go  through  the  steps  in  the  written 
form.  Your  children  should  see  that  the  division, 
when  the  numerals  indicate  money,  is  no  different 
from  dividing  with  other  3-place  numerals.  Bring 
out  that  the  cent  point  is  merely  a  device  that  has 
been  invented  to  show  which  digits  in  the  numeral 
mean  dollars  and  which  mean  cents. 

•  Demonstrate  another  example  like  4)$1.74 
in  which  there  will  be  a  remainder  greater  than  0. 
In  the  discussion,  be  sure  to  bring  out  that  the 
remainder  means  cents  and  not  dollars.  Have 
pupils  tell  why  this  is  so.  Then,  write  the  example 
on  the  board  and  discuss  the  check  for  it. 

Using  the  Text  Page 

•  You  may  wish  to  use  the  play  money  to 
demonstrate  the  work  in  Ex.  3. 

•  Perhaps  it  will  be  useful  to  some  children 
to  select  one  or  two  examples  from  the  written  work 
at  the  bottom  of  the  page  to  work  on  the  board 
and  show  the  check. 

Individualizing  Instruction 

•  Circulate  among  pupils  while  they  are  working 
on  the  written  exercises.  Observation  of  their  work 
should  help  you  determine  which  pupils  need 
additional  attention  and  the  type  of  help  they 
may  need. 

•  More  capable  children  may  prepare  sentences 
like  the  following.  Emphasize  the  importance  of 
writing  sentences  that  are  true. 

(7  X  5)  +  3  <  (4  X  9)  +  4 
The  work  of  these  more  capable  children  may  be 
duplicated  without  the  symbols  of  inequality  and 
then  may  be  given  to  other  children  to  complete. 
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Stress  the  importance  of  writing  0  at  the  left  of  the  cent  point 

Division,  Numerals  Showing  Money 

[O] 

1.  How  much  do  you  save  if  you  buy  a  pen 
once  marked  “50 *,”  now  marked  “i  off”? 

i  of  50*  =  n<t 

a.  Explain  the  work  in  Ex.  A. 

b.  Check  the  work  on  the  board  by  writing  a 
number  sentence  and  multiplying.  so*=(2x25*)+o 

2.  How  much  do  you  save  on  a  book  once 
marked  “SI. 96,”  now  marked  “i  off”? 

i  of  $1.96  =  S n 

a.  Ex.  B.  In  dividing  using  a  numeral  showing 
money,  do  you  write  the  work  as  for  dividing 
other  numbers?  Yes 

A  t  left  or  numera  I . 

b.  Where  do  you  write  S  and  the  cent  point? 

Allow  2  places  frorn  the  right. 

c.  Why  is  0  written  before  .49?  To  show  o  dollars. 

d.  On  the  board,  check  the  work  for  Ex.  B. 

$1  ,96=(4x$0.49)+0  _ 

.3.  What  will  be  the  remainder  for  6)$3.35?  5 

a.  Explain  the  work  in  Ex.  C. 

b.  What  does  R5  stand  for — $5  or  5*?  5* 

c.  Explain  the  check  in  Ex.  D. 

(DivisorX  quotient)  +  rema  inder  =  product 


show  0  dollars. 

A 


25*,  R0 


B 


$0.49 


4)$1.96 

16  (4X4  tens) 


$0.55 
6)$3.35 
30 


[W] 


4-8.  Divide  by  4  each  number  shown  below.  Check. 

92*  $2.31  79*  $1.48  $3.15 

23*, R0  $0.57,  R3*  19*, R3*  $0.37, R0  $0.78,R3* 

9-13.  Divide  by  7  each  number  shown  above.  Check. 

13*, Rl*  $0.33, R0  11*, R2*  $0.21,  Rl*  $0.45, R0 

14-18.  Divide  by  3  each  number  shown  below.  Check. 
$2.04  80*  $1.40  $1.94  $0.32 

$0.68, R0  26*, R2*  $0.46, R2*  $0.64, R2*  $0.10,R2* 

19-23.  Divide  by  6  each  number  shown  above.  Check. 

$0.34, R0  13*,  R2*  $0.23, R2*  $0.32, R2*  $0.05, R2* 

Extra  Examples.  Work  Set  70. 
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*  A  number  of  hundreds  can  be  divided  but,  after  dividing  hundreds, 
there  may  be  hundreds  left  to  be  renamed  tens. 


*3-Place  Answers  in  Division  Examples 


A 


1 

4)5 

4 

1 

1 


B 


T3 

<L> 

L- 

-o 

c 

3 

X 


1 

3]4 


1 


S  l  = 
H  O 

1 

3 « 2 

1  - 

2 1 8 

1 

1 

(4X1  hundred) 

2  j 

2] 

(4X3  tens) 

|8 

|8 

(4X2) 

r;o 

132,  R0 

a  IS 

H  lO 

3 1 9 

1 J  7 

1 

1 

(3X1  hundred) 

l! 

9! 

(3X3  tens) 

2 1 7 

1 

217 

(3X9) 

1  jo 

139,  R0 

Remainder  0  or  greater  than  0  [O] 

1.  If  a  school  receives  528  pencils  to  be 
given  to  the  4th-  and  5th-grade  pupils,  how 
many  pupils  can  be  given  4  pencils  during 
the  year? 

Study  the  work  in  Ex.  A.  ten,  on„ 

528  =  .  ?.5  hundreds  2  _  ?_  8  - 


a.  Divide  hundreds.  What  is  the  greatest 
multiple  of  4  which  can  be  subtracted  from 
5?  4  Explain  the  division. 


b.  Divide  tens.  Tell  why  we  divide  12 

•  -  -  12  is  the  greatest 

tens,vand  explain  the  division,  multiple  of  4  which 

(1  hundred  renamed  10  tens)  can  subtracted. 

4-  2  tens  =  12  tens 

c.  Divide  ones.  Explain  how  to  finish 

the  example.  ®  's  t^le  greatest  multiple  that  can  be 
*  subtracted.  8~ 8=0 


2.  If  the  school  receives  417  notebooks, 
how  many  pupils  can  be  given  3  notebooks 
during  the  year? 

Explain  the  work  in  Ex.  B. 

4  1  7 

417  =  _?_  hundreds  _?_  ten  _?_  ones 

a.  Divide  hundreds.  Think  of  the  cor¬ 
rect  multiple,  and  subtract.  4-3=i 

b.  Divide  tens.  Why  is  11  the  number  of 
tens  to  be  divided?  Explain. 

(1  hundred  renamed  1  0  tens )  4-  1  ten  =  1  1  tens 


c.  Divide  ones.  Tell  why  we  divide  27  onesvand  how 

to  finish  the  example.  (2  tens  renamed  20  ones)+  7  ones  =  27  ones 
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Teaching  Pages  88  and  89 


Pupil’s  Objective 

To  learn  more  about  division  with  3-place 
numerals  in  which  the  answer  is  a  3-place  numeral. 

Background 

The  work  on  these  two  pages  is  merely  an  exten¬ 
sion  of  that  developed  in  division  thus  far.  In 
these  examples,  the  dividend  and  the  quotient  for 
the  division  are  shown  by  3-place  numerals.  This 
means  that  the  number  of  hundreds  can  be  divided 
by  the  divisor.  There  is  also  (unlike  previous 
lessons)  renaming  of  the  hundreds  and  of  the  tens 
left.  There  are  remainders  of  0  and  remainders 
greater  than  0. 

Pre-Book  Lesson 

•  The  mathematical  maturity  of  your  pupils  will 
determine  the  extent  to  which  you  use  objects  to 
demonstrate  the  concepts  developed.  At  this  point, 
there  are  no  new  ideas  in  division  being  taught. 
By  now,  most  children  should  have  adequate  back¬ 
ground  for  the  division  algorithm  to  handle  this 
work  in  the  abstract. 

Write  on  the  board  an  example  like  3)966,  a 
type  taught  on  text  page  68.  Ask  a  child  to  work 
the  example  and  to  explain  the  meaning  of  each 
step  in  his  work.  Other  children  should  be  ques¬ 
tioned  about  the  written  work  to  see  if  they  agree 
with  the  explanation  or  if  they  have  additional 
information  to  offer. 

•  Write  on  the  board  an  example  like  2)546. 
In  this  example,  only  hundreds  must  be  renamed  to 
complete  the  work.  Ask  that  the  example  be 
worked  and  discuss  each  step  very  carefully. 

•  Write  another  example  like  4)624.  In  this 
example,  both  the  hundreds  and  the  tens  left  must 
be  renamed  in  order  to  arrive  at  a  correct  solution. 


Have  children  work  the  example  at  the  board  in 
the  form  shown  in  box  B  on  page  88. 

•  Ask  children  about  the  remainder  in  each 
example  that  has  been  worked  so  far.  The  re¬ 
mainder  is  0  in  each  case. 

•  Now,  write  an  example  like  3)742  in  which 
both  hundreds  and  tens  must  be  renamed  and  there 
is  a  remainder  greater  than  0.  Be  sure  to  discuss 
the  division  of  the  hundreds,  the  tens,  and  the  ones. 
The  renaming  involved  should  be  analyzed  care¬ 
fully.  Finally,  discuss  the  remainder  and  what  it 
means.  Bring  out  the  idea  that  the  remainder  is 
less  than  the  divisor  if  all  multiples  of  the  divisor 
have  been  subtracted. 


Using  the  Text  Pages 

•  Ask  children  to  write  on  the  board  a  check 
for  each  example  in  Ex.  4. 

•  Slower  learners  may  need  to  refer  to  the  multiples 
tables  they  have  prepared  to  help  with  the  written 
work  at  the  bottom  of  text  page  89. 


Individualizing  Instruction 


•  Give  slower  learners  sentences  like  the  following 
to  solve.  Instruct  them  to  find  the  number  for  n 
that  will  make  each  a  true  sentence. 


25  -  (7  X  3)  =  n 
34  -  (4  X  8 )=n 
n  =  19  —  (4  X  4) 
n  =  43  -  (8  X  5) 

•  If  slower  learners  need  more  practice  on  the 
M.  and  D.  facts,  they  may  fill  in  a  table  like  the 
one  indicated  below: 


39  -  (9  X  4 )=n 
39  -  (5  X  7 )  =  n 
39  -  (4  X  8)  =  n 
21  —  (3  X  7 )  =  n 
more  practice  on 


Factor  Factor  Product  Fact 

6  _  18  _ 

_  _  28  7  X  4  = _ 

_  9  _  _ =  27 

•  Extra  Examples  Set  71  may  be  used  as  needed. 
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NOTES 
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3.  5)986  Explain  the  work  in  Ex.  C. 

a.  Divide  hundreds.  What  is  the  multiple 
of  5  to  be  subtracted?  5 

b.  Divide  tens.  What  is  the  multiple  to 
be  subtracted?  45 

c.  Divide  ones.  What  is  the  remainder?  1 

4.  Explain  the  work  for  each  of  Ex.  a-d. 
Tell  why  the  remainder  is  greater  than  0. 


ht  rr  rnrnnttMiiiwimtiii  1  ii  m  1 

C 


* 

I 

1  a 


li  9 
5j9i~8 


4|  8 
4|  5 


1 

!  3 

1  — 

R 


(/> 

o 

c 

o 


(5X1  hundred) 


(5X9  tens) 


6 

5  (5X7) 


1 


291 

112 

115 

179 

1 

a.  35875  b.  8)897  c. 

5)578 

d.  4)719  j_ 

6 

8 

5 

4 

27 

9 

7 

31 

27 

8 

5 

28 

5 

17 

28 

39 

3 

16 

25 

36 

R  2 

R  1 

R  3 

R  3 

On  the  board,  work  Ex. 

5-8. 

121 .R 1 

248. R2 

118, R4 

156.R0 

5.  7)848 

6.  4)994 

7. 

5)594  8. 

4)624 

[w] 

Copy  and 

work  Ex.  9-16.  Check  each  answer. 

1 32,R  0 

339, R1 

54, R2 

$1 .83, R0 

9.  7)924 

10.  679  -3-  2 

11. 

4)218  12. 

5)$9l5 

1  86,R3 

146, R3 

1 55, R 1 

$2.54, R0 

13.  4)747 

14.  733  4-  5 

15. 

6)931  16. 

2)554)8 

197,  R1 
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Problems  without  Numbers 

A.,  S.,  M.,  and  D.;  making  n-examples  [O] 

*  Each  of  Ex.  1  a-f  can  be  thought  of  as  a  problem 
without  numbers.  You  know  what  is  given  in  the  left 
column.  You  must  find  what  is  asked  for  in  the  right 
column. 

1.  For  a  list  to  be  shown  on  the  board,  think  of  good 
numbers  to  use  for  each  problem.  Answers  wm  vary. 


You  know 


a.  The  cost  of  a  bus  ride  for 
one  child 


You  must  find 


The  cost  of  bus  tickets 
for  children  in  a  family 


b.  The  numbers  of  filled 
and  of  empty  bus  seats 


The  number  of  passen¬ 
gers  the  bus  can  seat 


c.  The  number  of  bus  seats 
in  a  row 


The  number  of  rows  used 
by  a  group  of  children 


d.  How  many  miles  the  bus 
goes  each  day 

e.  The  number  of  blocks 
Jack  rides  to  and  from 
school  each  week 

f.  How  much  money  Jack 
has  in  all 


The  number  of  miles  it 
goes  in  a  school  week 

The  number  of  blocks  he 
rides  each  school  day 

How  much  he  has  left 
after  buying  a  candy  bar 


[w] 

2.  Write  an  ^-example  for  each  problem.  Use  the 
numbers  shown  on  the  board.  Answers  will  vary. 


3.  Beside  each  ^-example  put  A.,  S.,  M.,  or  D.  to 
show  the  operation  to  use  for  working  the  problem. 

90  M-  b-A-  C-D-  d-M*  e-D-  f-s- 

*  A  basic  problem-solving  skill  is  being  able  to  understand  relationships  among  given 
pieces  of  information.  Understanding  is  strengthened  as  children  provide  numbers 
to  complete  the  information  given. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  creating  problems  from 
certain  given  information  without  numbers;  (b)  to 
write  mathematical  sentences  for  problems;  and 
(c)  to  determine  the  most  appropriate  operation 
to  use  for  solving  a  problem. 

Background 

Building  problem-solving  skills  is  a  complex 
task.  Recognizing  the  application  of  mathematics 
to  our  daily  activities  is  an  essential  ingredient  in 
solving  problems.  Considerable  evidence  has  been 
accumulated  to  show  that  pupils  with  highly 
developed  computational  skills  are  not  necessarily 
able  to  apply  these  skills  to  the  daily  situations 
about  them. 

Children  must  be  exposed  to  many  different 
applications  of  the  mathematical  skills  they  are 
building.  All  facets  of  your  curriculum  offer 
potential  material  for  mathematical  applications. 
In  music,  art,  science,  geography,  and  physical 
education,  to  name  but  a  few,  you  should  be  con¬ 
stantly  aware  of  situations  in  which  computational 
skills  may  be  applied. 

The  information  given  on  this  page  does  not 
include  any  number  data.  Each  of  these  situations 
is  one  with  which  most  children  will  be  familiar. 
Ask  children  to  use  local  information  when  possible 
for  determining  an  appropriate  number  to  be  used 
for  each  situation. 

Frequently,  local  problem  situations  are  more 
stimulating  and  appealing  than  those  presented  in 
the  textbook.  By  all  means,  use  these  situations 
to  best  advantage. 

Pre-Book  Lesson 

•  Perhaps  from  your  science  program  you  can 
state  a  situation  somewhat  as  follows: 

Long  ago,  Indians  used  the  moon  as  one 
means  of  telling  time.  An  Indian  brave 
might  say,  “I’ll  return  in  two  moons.”  First, 
how  long  is  one  moon?  (about  29  days) 

Then,  how  long  would  the  Indian  be  gone? 


If  possible,  elicit  from  pupils  the  number  of  days 
it  takes  the  moon  to  go  around  the  earth  (one 
moon).  You  may  wish  to  bring  in  some  discussion 
about  the  length  of  a  month  (approximately  one 
moon).  Then,  have  pupils  tell  how  to  determine 
how  long  the  brave  would  be  gone  in  two  moons. 
Some  pupils  will  add  (29  -f-  29)  while  others  will 
multiply  (2  X  29). 

•  Ask  pupils  to  state  other  problems  based  on  the 
idea  of  a  moon.  You  should  expect  something  like: 

a.  How  long  would  the  Indian  be  gone  on 
a  hunting  trip  of  5  moons? 

b.  One  group  of  Indians  was  gone  3 
moons.  Some  others  were  gone  5  moons. 

How  much  longer  was  the  second  group 
gone  than  the  first? 

c.  Rising  Sun  went  with  his  father  on  a 
trip  for  64  days.  Was  he  gone  more  or  less 
than  2  moons?  How  much? 

•  Have  children  write  an  ^-sentence  for  each 
problem.  Then,  have  children  tell  why  they  would 
add,  subtract,  multiply,  or  divide  to  find  the  answer 
to  a  problem. 

Using  the  Text  Page 

•  Read  each  problem  situation  very  carefully. 
Prepare  two  columns  on  the  board — one  to  show 
numbers  to  go  with  the  information  in  the  left 
column,  the  other  to  show  numbers  to  go  with  the 
information  in  the  right  column.  Rely  on  pupils’ 
knowledge  of  local  conditions  as  a  basis  for  this 
information. 

•  After  the  number  information  has  been  written 
on  the  board,  ask  children  to  state  a  problem  based 
on  the  situation  described  in  the  book  and  the 
data  on  the  board.  Maybe  you  will  want  to  write 
each  problem  on  the  board. 

•  Have  children  write  on  paper  a  mathematical 
sentence  for  each  problem.  Then,  they  should 
indicate  with  the  appropriate  letter  the  correct 
operation  to  use  for  finding  the  solution. 

Note  that  no  solution  for  the  problems  is  re¬ 
quired.  However,  you  may  ask  for  solutions  or 
may  choose  to  save  the  pupils’  work  to  be  solved 
later. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  the  division  skills  that 
have  been  taught;  and  (b)  to  have  practice  in 
mixed  computational  skills. 

Background 

The  written  work  on  this  page  may  serve  to  bring 
newly  acquired  skills  in  division  to  a  higher  degree 
of  proficiency  and  to  evaluate  the  extent  to  which 
earlier  developed  computational  skills  are  retained. 

The  work  in  Ex.  1-4  at  the  top  of  the  page 
should  be  used  to  encourage  children  to  think  the 
answers  to  division  examples.  Some  examples 
have  a  remainder  of  0  while  others  have  remainders 
greater  than  0. 

For  Ex.  5-20  at  the  top  of  the  page,  encourage 
pupils  to  copy  the  work  carefully,  show  the  written 
work  in  full,  and  check  each  example. 

The  mixed  practice  exercises  at  the  bottom  of 
the  page  may  be  used  as  a  review  test.  Most 
computational  skills  that  have  been  developed 
are  covered  in  these  exercises. 

Pre-Book  Lesson 

•  Write  two  or  three  examples  on  the  board 
like  those  at  the  top  of  text  page  91.  Ask  different 
children  to  tell  the  answer  and  then  to  write  it  on 
the  board. 

•  You  may  wish  to  review  other  division  skills 
that  have  been  developed,  before  children  work  the 
review  examples  on  the  text  page. 

Using  the  Text  Page 

•  Perhaps  it  will  be  necessary  to  review  the 
folding  of  paper  for  writing  answers  to  division 
examples. 


•  If  you  have  slower  learners  who  need  to  con¬ 
tinue  using  objects  or  drawings  to  help  find  the 
answers  for  their  division  examples,  permit  this. 
It  is  possible  that  they  can  think  the  answers  to 
some  examples  while  they  need  to  use  objects  for 
others.  If  so,  have  them  go  through  each  row  of 
examples  and  write  the  answers  they  know.  Then, 
they  may  go  back  and  find  the  answers  to-  the  other 
examples  by  any  means  they  wish.  The  examples 
which  have  to  be  objectified  no  doubt  involve  multi¬ 
ples  which  need  further  understanding.  Work  with 
multiples  charts  as  suggested  for  earlier  lessons 
may  help  to  guide  children  toward  greater  ability 
at  the  abstract  level. 

•  If  you  use  Ex.  5-20  at  the  top  of  the  page  for 
review-test  purposes,  encourage  pupils  to  do  the 
best  they  can.  Be  sure  to  point  out  that  the  test  is 
to  help  them  find  their  weaknesses.  A  discussion 
about  the  value  of  self-evaluation  may  be  appro¬ 
priate. 

•  In  the  mixed-practice  work,  a  word  of  caution 
to  the  children  about  watching  the  operation  signs 
may  be  in  order. 

Individualizing  Instruction 

•  If  the  written  work  has  been  used  as  a  review 
test,  engage  in  a  detailed  analysis  of  sources  of 
errors.  Each  child  should  be  cognizant  of  his 
mistakes  and  whether  follow-up  work  is  necessary. 
Sometimes  children  make  careless  mistakes  which 
they  recognize.  Other  mistakes  may  be  the  result 
of  misunderstanding  or  improper  procedures. 
Check  carefully  for  these. 

•  More  capable  children  may  assist  in  correcting 
papers,  helping  others  to  analyze  their  errors,  and 
in  working  with  slower  learners  to  overcome  sources 
of  difficulty. 

•  Use  Extra  Activity  102  as  seems  best. 
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*  This  Try  These  exercise  may  be  used  as  a  test  to  evaluate 
retention  of  earlier  developed  division  skills. 


Try  These 


Division 


Rows  1-4.  Write  answers  on  folded  paper.  Try 
think  the  answers  without  writing  the  work. 


[W] 

to 


5,R  0 


5.R2 


1.  6)30 

_ 8,R  1 

2.  3)25 

_ 8,R3 

3.  5)43 

_ 5,R0 

4.  4)20 


8)42 


9)45 


JL,Ro 


5)22 


4(R2 


d 


4.R0 


9.R0 


3)27 


9,R0 


9)38 


_4,  R2 


4) 36 

_ 7,R3 

5) 38 

_ g,R3 

4)35 


8) 32 

_ 3,R0 

9) 27 

_ 3.R0 

8) 24 

2.R3 

9) 21 


5.R0 


7)35 

_ 7.R2 

4) 30 

_ 6.R  1 

5) 31 

_ 6.R2 

3)20 


_4j  R 1 


g 


9)37 

_ 9.R  1 

2)19 

_ 3.R5 

7)26 

_ 2.  R  0 

9)18 


9^R2 


3) 29 

9,R2 

4) 38 

_ 5.R7 

8) 47 

_ 3.R3 

9) 30 


Ex.  5-20.  Copy,  work,  and  check 

_ I5.R0  98, R1 

5.  9)135  9.  197  -  2 

14, R1  11.R2 

6.  7)99  10.  7)79 

_ 98, R0  25, R3 

Ff  ^  \  — 

7. 


3)294 

12, RO 


11.  5)128 

63.R0 


8.  8)96  12.  4)252 

•  Extra  Activity.  Work  Set  102. 


13. 

168  -  8 

72. R0 

17. 

4)$2.16 

$0.43,  R2< 

14. 

5)360 

15.R0 

18. 

$3.03  +  7 

$0.21, R0 

15. 

6)90 

76,  R1 

19. 

4)$0.84 

$0.24,  R3« 

16. 

229  -  3 

20. 

$1.47  6 

Mixed  Practice 

A.,  S„  M.,  D.  [W] 


Copy  and  work  each  example. 

5-897  $0.12  $1  J4.RU 


1. 

1,879  +  4,018 

$0.54,R5<£ 

5. 

$20.11  - 
$0.75,R0 

$19.99 

9. 

4)$4.57 

$16.76 

2. 

$3.29  -f-  6 

6. 

2)$1.50 

10. 

$19.63  -  $2.87 

3. 

3,722 

4,000  -  278 

7. 

3.098 

7,497  -  4,399 

11. 

$3.24 

3  x  $1.08 

4. 

$9.90 

5  X  $1.98 

8. 

630 

6  X  105 

12. 

$16.85 

$96.84  -  $79.99 

13. 

46  +  9  +  82  +  78 

16. 

$0.78  +  $56.96  +  $25.75 

14. 

39 

9+7+7+7+9 

17. 

23  0  +  10  £  + 

89* 

46<£  +  10tf 

15. 

1,757 

325  +  461  +  971 

18. 

$  1 5  28 

$2.46  +  $1.36  +  $3.67  +  $7779 
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*  Remind  pupils  that  the  given  operation  symbol  doesn’t 
necessarily  suggest  the  operation  to  use. 


1. 


2. 


3. 


4. 


Working  with  12 

A.,S.,M.,D.  [W] 

*  Write  your  work  to  find  the  number  for  n  in  each 
^-example,  or  number  sentence. 


63  1,160 


3  X 

n  =  189 

5. 

n-  462  =  698 

9. 

5  X 

n  =  125 

588 

47 

924 

6  X  154 

n  + 

4  =  147 

6. 

4  X  n  =  188 

10. 

n  = 

1,383 

n  - 

729  =  654 

7. 

343 

n  +  457  =  800 

11. 

648 

375 

-  «  =  273 

437 

n  = 

527  -  90 

8. 

567 

n  -s-  3  =  189 

12. 

705 

69 

-  636  =  n 

[OJ 

We  can  think  of  each  of  Ex.  1-12  as  being  an  ^-example, 
or  number  sentence,  for  a  problem.  For  Ex.  1,  the  prob¬ 
lem  could  be,  “3  classes  of  how  many  pupils  are  189 
pupils  in  all?” 

Tell  a  problem  for  each  of  Ex.  2-12.  Answers  win  vary. 


Do  You  Like  to  Try  New  Things? 

Enrichment/  A.,  S.,  M.,  D.  [W] 

Write  your  work  for  a  and  for  b,  in  each  of  Ex.  1-6. 


1.  If  n  =  6,  then 

a.  (316  +  n)  =  ?  52,r4 

b.  (n  +  145)  +  75  =  ?  226 

2.  If  n  =  5,  then 

a.  (43  x  n)  +  708  =  ?  923 

b.  (135  *  n)  -  27  =  ?o 

3.  If  n  =  9,  then 

a.  (315  -*■  n)  +  70  =  ?  105 

b.  (n  X  44)  -  157  =  ?  239 


4.  If  n  =  8,  then  693 

a.  (113  x  n)  -  211  =  ? 

b.  344  n  =  ?  43,ro 

5.  If  n  =  4,  then32  R0 

a.  (124  +  n)  +  n  =  ? 

b.  (500  -  316)  -f-  n6=  ^ 

6.  If  n  =  7,  then  623 

a.  (118-  29)  X  rc  =  ?3 

b.  (245  -r-  n)  +  898  =  ? 
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Pupil’s  Objectives 

(a)  To  have  written  practice  in  finding  the 
number  for  n  in  mathematical  sentences;  and  (b) 
to  state  problems  for  the  given  number  sentences. 

Background 

The  written  work  at  the  top  of  this  page  is  for 
the  purpose  of  strengthening  understanding  of  the 
addends-sum  and  factors-product  relationships. 
In  most  of  these  examples  it  is  necessary  to  use  the 
opposite  operation  from  the  one  indicated  in  order 
to  find  the  number  for  n. 

The  role  of  translation  in  solving  problems  has 
been  discussed  many  times  previously.  Translation 
occurs  most  often  after  a  child  has  read  a  problem 
and  then  must  decide  how  to  find  the  solution. 
Your  pupils  have  had  many  experiences  in  trans¬ 
lating  from  the  problem  setting  to  the  mathematical 
sentence  which  indicates  the  operation  for  solving. 
(We  may  call  it  a  working  sentence .)  Another 
type  of  translation  is  equally  important  in  building 
problem-solving  skills — translating  from  the  mathe¬ 
matical  sentence  to  a  problem  situation.  All  too 
often,  we  give  children  experience  in  translation 
of  the  first  type  only.  The  oral  work  at  the  middle 
of  the  page  is  to  give  children  experience  in  trans¬ 
lation  of  the  second  type.  The  sentences  are  not 
all  working  sentences,  in  which  n  stands  alone  on 
one  side  of  the  equals  symbol  and  the  operation  to 
find  the  number  for  n  is  indicated  on  the  other  side 
of  the  equals  symbol.  Instead,  some  are  situation 
sentences,  in  which  n  is  shown  in  any  position. 
These  sentences  will  be  developed  more  fully 
beginning  on  text  pages  1 46-1 48 .  In  the  meantime, 
this  introduction  to  situation  sentences  will  give 
pupils  an  insight  into  them  and  should  not  prove 
difficult. 

On  text  page  90  was  a  lesson  in  interpreting 
problem  information  and  translating  to  a  mathe¬ 
matical  sentence.  After  engaging  pupils  in  the  oral 
translation  work  on  page  92,  it  would  be  appro¬ 
priate  to  have  them  go  back  and  find  the  solutions 
to  the  problems  and  sentences  they  prepared  for 
page  90,  if  they  haven’t  already  done  so. 


Pre-Book  Lesson 

•  With  simple  examples  like  n  +  1 8  =  33  and 
n  18  =  15,  review  addition  of  a  number  and 
subtraction  of  that  number  as  inverses.  Do  the 
same  for  multiplication  by  a  number  and  division 
by  that  same  number.  Be  sure  to  guide  pupils  to 
state  in  their  own  words  the  generalizations  about 
known  addends  and  sums  and  known  factors  and 
products. 

•  Before  engaging  in  the  oral  work  of  stating 
problems  for  the  n-sentences  at  the  top  of  the  page, 
it  may  be  desirable  to  translate  some  simple  ex¬ 
amples  into  problems.  For  example,  the  mathe¬ 
matical  sentence  4  X  n  =  24  may  be  trans¬ 
lated:  “Four  cartons  contained  24  boxes  of  cereal. 
How  many  boxes  were  in  each  carton?” 

Using  the  Text  Page 

•  It  may  be  desirable  to  have  pupils  write  the 
n-sentence  on  paper  as  it  appears  in  the  book,  and 
then  beside  it  do  the  written  work  necessary  to 
find  the  number  for  n.  For  more  capable  children, 
insist  on  careful  work,  but  do  not  demand  that  the 
whole  algorithm  be  shown.  Often,  these  children 
have  developed  satisfactory  techniques  which  by¬ 
pass  many  of  the  intermediary  steps. 

•  The  translation  activity  can  make  a  valuable 
contribution  toward  building  problem-solving  skills. 
Engage  all  pupils  in  the  statement  of  problems 
for  the  n-sentences.  Encourage  creativity  in  think¬ 
ing.  Many  different  problems  are  possible  for  each 
mathematical  sentence. 

Individualizing  Instruction 

•  The  ij-then  sentences  at  the  bottom  of  the  page 
should  prove  challenging  and  stimulating  to  your 
more  capable  children.  Be  sure  to  stress  with  pupils 
that  they  are  to  complete  the  work  so  as  to  show 
true  mathematical  sentences. 

•  All  pupils  may  solve  the  problems  they  pre¬ 
pared  for  the  information  on  page  90  as  noted  in 
the  Background  section. 
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Pupil’s  Objective 

To  write  appropriate  verbal  problems  for  given 
mathematical  sentences,  using  given  information. 

Background 

Careful  and  meaningful  development  of  each 
operation  contributes  to  effectiveness  in  solving 
problems.  It  is  then  important  that  children  be 
able  to  determine  the  operation  suggested  in  a 
problem  situation.  This  lesson  is  one  more  phase 
in  building  problem-solving  skills  in  that  it  em¬ 
phasizes  the  translation  from  a  mathematical 
sentence  indicating  a  particular  operation  to  a 
problem  situation.  Some  problem  information  is 
given  and  the  child  is  to  provide  the  number  in¬ 
formation  shown  in  the  n-sentence,  as  well  as  to 
complete  the  problem  situation  in  a  way  which  is 
suggested  by  the  associated  mathematical  sentence. 

Pre-Book  Lesson 

•  Discuss  with  pupils  the  problems  they  told 
for  the  mathematical  sentences  on  text  page  92. 
Bring  out  the  idea  that  they  have  had  experience 
in  preparing  and  stating  problems  for  n-sentences. 

•  Use  different  classroom  problem  situations  as 
the  basis  for  preparing  mathematical  sentences 
and  given  information  as  suggested  below: 

a.  6  x  n  =  30  Rows  in  a  room,  pupils  in  all 

b.  30  —  n  =  17  Children  in  room,  some  girls 

The  children  should  have  no  difficulty  stating 

problems  for  the  mathematical  sentences  in  terms 
of  the  given  problem  setting.  Be  sure  to  have 
pupils  prepare  problems  with  respect  to  the  prob¬ 
lem  setting  given,  for  this  will  be  their  challenge 
in  the  written  assignment. 


•  After  all  children  have  finished  writing  prob¬ 
lems,  you  may  want  to  conduct  an  oral  discussion  of 
the  problems  that  have  been  written. 

•  Ask  the  children  to  close  their  books  and  solve 
the  problems  they  have  written.  Do  not  permit 
pupils  to  refer  back  to  the  mathematical  sentences 
in  the  book.  Require  them  to  read  their  own 
problems  and  then  solve  them.  Or,  children  might 
exchange  problems  and  find  answers  to  problems 
made  by  someone  else. 

Individualizing  Instruction 

•  All  pupils  have  worked  with  an  addition  table 
in  array  form  for  the  A.  facts.  Have  children 
complete  addition  tables  using  2-place  and  3-place 
numerals  as  shown  below: 


+ 

100 

110 

230 

84 

90 

93 

+ 

63 

75 

87 

24 

36 

48 

•  All  pupils  may  construct  multiplication  tables 
similar  to  the  addition  tables  described  above  but 
showing  numerals  1—5  only  down  the  left  columns. 

•  All  pupils  may  complete  sentences  like  those 
below  in  which  they  are  to  write  the  correct 
operation  symbol  in  order  to  make  a  true  sentence. 


6  O  4  =  10 
35  O  7  =  28 
35  O  7  =  5 
35  O  7  =  245 


(20  O  5)  +  1  =  5 
(18  O  3)  +2  =  23 
(32  O  8)  +  1  =  25 
(32  O  8)  +  1  =  5 


Using  the  Text  Page 

•  This  is  suggested  as  an  independent  written 
activity.  Circulate  among  pupils  to  give  assistance 
in  spelling  an  d  vocabulary  where  it  may  be  needed. 
Some  children  will  need  encouragement  in  pre¬ 
paring  problems. 


Reminder 

Many  important  ideas  in  measurement,  geome¬ 
try,  uses  of  charts  and  graphs,  and  historical 
development  of  numeration  systems  have  been 
developed.  Continue  to  extend  and  supplement 
these  ideas  as  time  and  ability  of  pupils  permit. 
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Writing  Problems  for  17-Sentences 

A.,S.,M.,D.  [W] 

1.  138  -f-  6  =  n  Cadets  in  rows  of  the  same  length. 

For  Ex.  1  you  could  write  this  problem:  Joe  counted 
138  cadets  in  the  parade.  Joe’s  father  said  that  they  were 
marching  in  rows  of  6.  How  many  rows  were  there?  23  rows 


Write  a  problem  for  each  of  Ex.  2-10.  Wordings  of  problems  will 


2. 

300 

-  85  = 

-  n  215 

3. 

213 

-f-  3  = 

n  71 

4. 

280 

-  65  = 

=  n  215 

5. 

115 

-  5  = 

n  23 

6. 

n  = 

65  +  73  1 38 

1. 

n  = 

8  X  42  336 

8. 

12  +  11  + 

8  =  n 

9. 

n  — 

610  - 

278  332 

10. 

575 

-  418 

=  n  157 

Bags  of  apples,  some  sold 
Logs,  part  of  them  oak  logs 

New  books,  some  of  them  for 
Grade  4 

Gallons  of  milk  in  large  cans 
Girls  and  boys  at  a  school  play 
Long  lists  of  spelling  words 

Lengths  of  boards  in  feet,  all 
put  together,  end  to  end 

An  auto  trip,  some  miles  to  go 

Speeds  of  two  airplanes  in  miles 
an  hour 


vary. 


Now  work  your  problems  1-10.  Check  your  answers. 


*  Now  pupils  translate  from  an  n-sentence  to  a  problem  situation. 
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School 


Nichols 


Norton 


Jackson 

Garland 


Nelson 


Pupils 


Reading  a  Graph 

Horizontal-bar  graph  [O] 

Union  City  has  5  schools. 
The  graph  at  the  left  uses 
a  scale  along  the  bottom  and 
bars  of  different  lengths  above 
it  to  show  the  numbers  of 
pupils  in  Grade  4.  See  if 
you  can  read  this  graph  and 
answer  the  questions  asked. 


1.  Which  school  has  30  pupils  in  Grade  4? 

On  the  scale  find  the  point  labeled  30.  Then  find  the 
bar  which  starts  above  the  point  for  0  and  goes  to  the 
right  as  far  as  a  point  above  30  on  the  scale.  Read  the 
name  of  the  school.  Is  it  the  Nelson  School?  Yes 


2.  Which  school  has  the  greatest  number  of  pupils 

Jackson 

in  Grade  4?A  How  many  pupils  are  there?  4o 

3.  Which  school  has  the  least  number  of  pupils  in  this 

Go  r  Iq  nd 

grade ?A  How  many  pupils  are  in  it?  20 

4.  How  many  fourth-grade  pupils  are  in  the  Nichols 
School  ?A  How  do  you  know  that  the  number  is  halfway 

between  20  and  30?  The  bar  *t  ops  at  a  point  halfway  between  20  and  30. 


5.  How  many  fourth-grade  pupils  are  in  the  Norton 
School?A  The  number  is  halfway  between  what  numbers? v 

30  and  40 

Estimate  the  number  of  pupils  for 

6.  the  Nichols  and  Jackson  classes  together.  70 

7.  the  Garland  and  Nelson  classes  together,  so 


#  Extra  Activity.  Work  Set  103. 
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Pupil’s  Objective 

To  learn  to  read  and  interpret  a  horizontal  bar 
graph. 

Background 

The  pairing  of  information  involved  in  the 
relation  concept  was  discussed  in  the  Background  for 
page  45.  Children  encounter  pairing  experiences 
in  many  ways  in  their  daily  activities.  Introduced 
in  this  lesson  is  the  horizontal-bar  graph,  a  means 
of  showing  paired  bits  of  information.  In  this 
particular  instance,  a  number  of  pupils  and  a  name 
of  a  school  are  paired. 

The  horizontal  axis  of  the  graph,  which  is  used 
to  denote  the  number  of  pupils,  shows  a  scale  with 
labeled  points  which  represent  multiples  of  10. 
The  labeled  points  could  just  as  well  have  indi¬ 
cated  multiples  of  5  or  of  20.  However,  an  im¬ 
portant  part  of  learning  to  construct  and  use  the 
bar  graph  is  selecting  the  most  appropriate  multiple 
for  reporting  information. 

Teacher’s  Preparation 

Represent  some  scales  on  the  board,  each  show¬ 
ing  from  six  to  eight  points  located  the  same 
distance  apart,  but  not  labeled. 

Pre-Book  Lesson 

•  The  first  suggestion  provides  a  review  of  the 
interpretation  of  a  scale,  a  review  of  multiples,  and 
preparation  for  interpreting  a  bar  graph: 

The  children  are  all  familiar  with  labeling  points 
shown  for  whole  numbers.  They  may  not  be 
too  familiar  yet  with  the  labeling  of  points  for 
multiples  of  some  number.  Ask  a  child  to  begin 
with  0  on  one  of  the  scales  and  label  the  points 
for  multiples  of  5.  Engage  pupils  in  a  discussion 
about  where  the  point  for  17  would  be  located. 
(It  would  be  between  the  points  for  15  and  20.) 
Have  pupils  show  the  approximate  location  of 
points  for  24,  31,  6,  12,  and  so  on. 

Have  another  child  begin  with  0  on  another 
scale  and  label  the  points  for  multiples  of  8.  Guide 
pupils  in  the  same  kind  of  discussion  and  partic¬ 


ipation  about  the  location  of  points  as  was  sug¬ 
gested  for  the  first  scale  used. 

Finally,  ask  a  child  to  begin  with  0  and  label 
points  for  multiples  of  10.  Point  out  that  we  some¬ 
times  use  a  scale  to  indicate  numbers  of  miles, 
numbers  of  degrees  of  temperature,  numbers  of 
automobiles,  and  so  on.  Have  a  child  point  to  the 
location  on  the  scale  that  would  show  25  miles; 
40  degrees  of  temperature;  35  automobiles. 

•  Present  a  situation  like  the  following:  “Fred 
counted  the  different  styles  of  cars  in  the  super¬ 
market  parking  lot.  He  counted  20  cars  with 
4  doors;  5  sports  cars;  15  cars  with  2  doors;  10 
station  wagons.” 

Have  a  pupil  label  points  for  multiples  of  10 
on  a  horizontal  axis  and  have  several  pupils  help 
construct  a  horizontal-bar  graph  about  the  infor¬ 
mation.  In  this  case,  the  scale  will  denote  numbers 
of  automobiles.  One  pupil  may  indicate  the  names 
for  the  four  styles  of  cars  beside  places  for  the 
horizontal  bars,  spaced  the  same  distance  apart. 
Be  sure  to  involve  several  pupils  in  determining 
where  each  bar  should  stop.  Each  bar  should  be 
extended  to  the  point  directly  above  the  point  on 
the  scale  for  the  number  of  cars  represented. 

Using  the  Text  Page 

•  Have  pupils  read  the  information  about  the 
graph  very  carefully.  They  should  not  have  any 
difficulty  with  the  oral  discussion  after  engaging 
in  the  Pre-Book  preparation. 

•  You  may  wish  to  ask  questions  which  will  re¬ 
quire  some  simple  computation.  For  example, 
“How  many  more  children  are  in  the  class  at 
Norton  than  at  Garland?  If  the  classes  at  Nelson 
and  Nichols  were  combined,  how  many  children 
would  there  be  in  the  one  class?” 

Individualizing  Instruction 

•  If  you  have  information  from  the  social  studies 
program  or  from  science  that  may  be  organized 
and  shown  on  a  horizontal-bar  graph,  pupils 
may  work  individually  or  in  small  groups  on  con¬ 
structing  a  graph. 

•  Extra  Activity  Set  103  may  be  used  as  needed. 
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Pupil’s  Objective 

To  use  the  Distributive  Property  of  Multiplica¬ 
tion  by  showing  other  names  for  a  number. 

Background 

The  distributive  property  as  it  relates  to  multi¬ 
plication  was  discussed  briefly  in  the  Background 
section  for  Teaching  Pages  54  and  55.  Its  use  as  a 
helper  in  learning  the  M.  facts  as  well  as  an  aid  in 
computation  cannot  be -overemphasized.  On  text 
page  95,  this  property  is  used  by  showing  other 
names  for  a  number.  In  learning  the  multiplica¬ 
tion  facts,  this  idea  has  been  suggested,  although 
not  emphasized.  For  example,  three  8’s  may  be 
thought  of  as  three  5’s  plus  three  3’s  [3X8  = 
(3  X  5)  +  (3  X  3)]. 

Multiplication  may  be  distributed  over  either 
addition  or  subtraction.  At  this  time,  the  work 
is  limited  to  multiplication  distributed  over  addi¬ 
tion.  Keep  in  mind  that  the  ideas  expressed  by 
the  terminology  are  much  more  important  at  the 
fourth-grade  level  of  mathematical  development 
than  the  terminology  itself.  In  fact,  the  ideas 
have  been  developed  intuitively  ever  since  your 
pupils  were  introduced  to  multiplication  as  an 
operation. 

Teacher’s  Preparation 

Each  child  should  have  at  least  30  small  objects 
to  use  in  connection  with  the  Pre-Book  Lesson. 
Commercially  prepared  discs*  or  circle  shapes 
are  very  suitable. 

Pre-Book  Lesson 

•  Direct  pupils  to  show  four  2’s  on  their  desks. 
It  would  be  a  good  idea  for  you  to  demonstrate 
the  same  thing  with  objects  on  a  flannel  board  to 
indicate  an  array  like  the  one  below. 

0  0 
0  0 
0  0 
0  0 


*See  12,  page  xix. 
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It  helps  many  children  see  the  idea  more  clearly 
if  you  direct  them  to  show  each  of  the  four  2’s 
one  at  a  time  until  the  array  is  built. 

•  In  the  same  way,  direct  pupils  to  construct 
beside  the  four  2’s  an  array  of  four  3’s  as  indicated 
below. 


0  0  0  0  0 

0  0  0  0  0 

0  0  0  0  0 

OJ)  0_0JD 

four  2’s  +  four  3’s  equals  four  5’s. 

(4  X  2)  +  (4  X  3)  =  4  X  5 

•  Discuss  the  two  arrays  just  constructed  and 
ways  of  describing  them  with  a  sentence  as  shown 
above.  Be  sure  that  all  children  see  and  under¬ 
stand  that  four  2’s  plus  four  3’s  equals  four  5’s. 

•  Direct  pupils  to  construct  arrays  to  demon¬ 
strate  that  three  5’s  plus  three  4’s  equals  three  9’s. 
Be  sure  to  guide  pupils  toward  making  the  written 
mathematical  sentence  that  describes  the  combin¬ 
ing  of  the  arrays. 

With  the  array  of  three  9’s  in  front  of  the  chil¬ 
dren,  ask  them  to  tell  other  ways  the  three  9’s 
could  be  separated  and  still  show  3  nines.  Be  sure 
to  bring  out  all  possibilities: 

three  l’s  and  three  8’s 
three  2’s  and  three  7’s 
three  3’s  and  three  6’s 
three  4’s  and  three  5’s 


This  idea  may  be  enhanced  by  having  pupils 
place  a  pencil  vertically  (or  draw  a  mark)  between 
the  two  arrays  to  show  the  breaking  up  of  the  three 

9’s.  I  1 


0  0 
0  0 
0  0 


0  0  0  0  0  0  0 

0  0  0  0  0  0  0 

0  0  0  0  0  0  0 

' - ~ - ' 


three  2’s  three  7’s 


Using  the  Text  Page 

•  Have  pupils  construct  arrays  as  needed  to 
help  with  the  oral  work. 

•  Pupils  should  have  little  trouble  with  the 
written  work. 


The  number  being  multiplied  is  renamed  as  the  sum  of  two  addends  so 
that  the  multiplication  can  be  distributed  over  these  two  addends. 


Using  Other  Names  for  the  Same  Number 

Using  Distributive  Property  of  M.  over  A.  [O] 

In  Ex.  la,  are  6  and  3  addends  of  9?AeIs  the  product  of 
1  X  6  plus  the  product  of  1  x  3  equal  to  the  product  of 

1X9?  Yes 


1-4  as  shown.  We  can  multiply 

addends  of  the  number  to  be  multiplied  and  add  the  products. 

3.  a.  3  X  5  =  (3  x  2)  +  (3  X  3) 
b.  3  X  5  =  (3  X  4)  +  (3  X  1) 


Explain  why  we  can  write  each  of  Ex. 


1.  a.  1  x  9  =  (1  x  6)  +  (1  x  3) 

b.  1  x  9  =  (1  x  5)  +  (1  x  4) 

c.  1  x  9  =  (1  x  2)  +  (1  x  7) 

2.  a.  5  X  4  =  (5  X  2)  +  (5  x  2) 

b.  5  x  4  =  (5  x  3)  +  (5  x  1) 


4.  a.  2  x  9  =  (2  x  4)  +  (2  x  5) 

b.  2  x  9  =  (2  x  7)  +  (2  x  2) 

c.  2  x  9  =  (2  X  6)  +  (2  x  3) 


*Tell  how  to  complete  each  of  Ex.  5-8. 


5.  a.  5  x  6  =  (5  x  3)  +  (5  x  -  ?3 ) 

b.  5  x  6  =  (5  x  -  ? 1 )  +  (5  x  5) 

6.  a.  3  x  6  =  (3  x  -  ?4)  +  (3  x  2) 

b.  3  x  6  =  (3  x  5)  +  (3  x  .?!) 


7.  a.  6  X  8  =  (6  X  4)  +  (6  x  -?-) 

b.  6  X  8  =  (6  X  5)  +  (6  X  -?3.) 

8.  a.  6  x  9  =  (6  x  5)  +  (6  x  -  ?. ) 

b.  6  X  9  =  (6  X  .?!)  +  (6x8) 


9.  Study  Ex.  1-4  again.  We  can  think  of 

a.  6  and  3  in  Ex.  la  as  addends  of  _??. 

b.  3  and  1  in  Ex.  2b  as  addends  of  - 14 . 

c.  2  and  3  in  Ex.  3a  as  addends  of  .??. 

d.  7  and  2  in  Ex.  4b  as  addends  of  _  ?? . 


Tell  how  to  complete  each  of  Ex.  10-11. 


10.  (6  x  2)  +  (6  x  3)  =  6  x  ~ ?~  11.  (2  x  5)  +  (2  x  3)  =  2  x  -?? 

12  +  18  =  30  10  +  6  =  I* 

[W] 

Copy  and  complete  each  of  Ex.  12-17.  Pair.  of  add.nds  win  vary  in  ex.  13,14,16. 


12.  (5  x  4)  +  (5  x  4)  =  5  x  -  ?8 

13.  3  X  7  =  (3  X  -?-)  +  (3  x  -?-) 

14.  9  X  6  =  (9  x  -?-)  +  (9  x  -?_3) 


15.  (5  x  5)  +  (5  x  2)  =  5  x  -  ?7 

16.  8  x  6  =  (8  x  - ?2)  +  (8  x  -  ?i ) 

17.  2x  7  =  (2x5)+(2x  -H) 
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*  Renaming  and  use  of  the  distributive  property  to  discover  M.  facts  having  6  as  a  factor! 


‘Using  Other  Names  for  a  Factor 

M.  facts  having  6  as  a  factor  [O] 

1.  A  pair  of  addends  of  6  is  2  and  4.  If  you  did  not 
know  the  fact  5  X  6  =  30,  how  could  you  use  these 
addends  of  6  to  work  the  example  5  X  6  =  ? 

(5x2)+  (5x4)=  10+20=30 

2.  You  multiplied  addends  of  6  by  the  factor  _?  5. 


3.  At  the  board,  show  another  way  of  finding  the  prod¬ 
uct  of  5  X  6  by  using  5  and  1  as  the  addends  of  6. 

(5x  5)+  (5x  1  )=25  +  5  =  30 

4.  A  pair  of  addends  of  5  is  2  and  3.  If  you  did  not 
know  the  fact  6  X  5  =  30,  could  you  use  these  addends 
of  5  and  work  the  example  6x5?  A£xplain. 

(6x2)+(6x3)=12+18=30 

5.  Did  you  multiply  addends  of  another  factor  by  6? 

Y  es 

6.  At  the  board,  show  another  way  of  finding  the 
product  of  6  X  5  by  using  4  and  1  as  the  addends  of  5. 

(6x4)+(6xl)=24  +  6  =  30 

For  each  row  in  a,  tell  whether  you  multiply  addends 
of  6  by  another  factor  or  addends  of  another  factor  by  6. 

In  Ex.  7-12,  you  multiply  addends  of  6  bv  another  factor;  in  Ex.  13,  you  multiply 

Then  tell  what  is  missing  m  all  examples.  °ddtenrdbsy°6f  another 


a 

7.  (4  X  2)  +  (4  X  4)  =  ?  24 

8.  (5  X  5)  +  (5  x  1)  =  ?30 

9.  (7  x  3)  +  (7  X  3)  =  ?42 

10.  (6  X  4)  +  (6  x  2)  =  ?36 

11.  (8  X  1)  +  (8  x  5)  =  ?48 

12.  (9  X  3)  +  (9  x  3)  =  54 

13.  (6  X  5)  +  (6  x  3)  =  48 
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b 

C 

24  =  4  X  -  ? ‘ 

4  X  6  =  ? 24 

30  =  5  x  ?  6 

5  X  6  =  ?30 

42  =  -  ?_7  X  6 

_  ?_7  X  6  =  42 

„  ?  36=  .  ? 6  X  6 

6x6=?“ 

_?38=  8  X  _?‘ 

.?»  X  6  =  ? 48 

54  =  _?-9  x  6 

9  x  +-6  =  ?54 

48  =  .?_6  X  8 

_?6  x  8  =  ?48 

Teaching  Page  96 


Pupil’s  Objective 

To  use  the  Distributive  Property  of  Multiplica¬ 
tion  to  help  discover  the  multiplication  facts  in 
which  6  is  one  factor. 

Background 

By  this  time,  most  of  your  children  should  have 
reasonable  command  of  the  multiplication  facts 
when  one  factor  is  as  great  as  5 — including  the 
combinations  in  which  0  is  a  factor. 

The  Distributive  Property  of  Multiplication  over 
Addition  as  it  has  been  developed  throughout  this 
program  is  a  powerful  tool  for  helping  your  pupils 
discover  and  learn  the  other  multiplication  facts. 
By  using  the  facts  they  already  know  and  applying 
the  distributive  property,  the  children  can  dis¬ 
cover  for  themselves  the  products  for  all  facts  in 
which  6,  7,  8,  or  9  is  one  factor.  This  lesson  is 
limited  to  those  facts  in  which  6  is  one  factor. 

Pre-Book  Lesson 

•  Write  the  example  4X7  =  «  on  the  board. 
Ask  children  to  tell  ways  to  find  the  product. 
Encourage  creative  thinking.  They  should  be 
able  to  tell  a  variety  of  ways,  such  as: 

add  four  7’s 
four  3’s  plus  four  4’s 
four  5’s  plus  four  2’s 


For  each  suggestion,  ask  a  child  to  write  the 
solution  on  the  board.  All  solutions  should  give 
the  same  result,  28. 

•  Use  a  sentence  like  (4  X  5)  +  (4  X  2)  for 
a  discussion  of  the  example  4X7  =  n.  Proceed 
somewhat  as  follows:  “Are  5  and  2  addends  of  7? 
Can  we  think  of  multiplying  5  by  4  and  then  2  by  4? 
What  do  we  add  in  working  this  way?  (20  and  8) 
What  are  some  other  ways  we  could  rename  seven 
(other  pairs  of  addends)  to  find  the  product?” 

•  Write  the  example  6  X  7  =  n  on  the  board 
and  guide  pupils  to  discover  the  product  (in  a 
variety  of  ways).  Be  sure  to  emphasize  the  re¬ 
naming  of  7  (using  addends)  in  order  to  find  the 
product.  For  each  solution  suggested,  write  the 
mathematical  sentence  on  the  board. 

Using  the  Text  Page 

In  Ex.  7-13  have  pupils  tell  the  fact  in  two  ways 
( b  and  c)  for  the  distribution  shown  in  column  a. 

Individualizing  Instruction 

•  Slower  learners  should  spend  a  great  deal  of 
time  constructing  arrays  and  discussing  them  in 
connection  with  all  oral  and  written  work. 

•  More  capable  children  may  tell  or  write  all  pos¬ 
sible  ways  of  distributing  the  work  for  each  example 
on  the  text  page. 
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Pupil’s  Objectives 

(a)  To  identify  the  multiplication  and  division 
facts  having  6  as  a  factor;  and  (b)  to  learn  more 
about  pairs  of  factors  for  multiples  of  6. 

Background 

The  M.  facts  in  which  6  is  a  factor  involve  two 
different  ideas:  five  6’s  equal  30  (M.  facts  for  6’s) 
and  six  5’s  equal  30  (M.  facts  for  6).  In  the  first 
fact,  6  tells  the  number  for  each  set  while  in  the 
second  fact,  6  tells  how  many  sets  there  are.  The 
chart  on  the  text  page  focuses  upon  M.  facts  for  6’s 
(6  tells  the  number  for  each  set).  The  other  facts 
(facts  for  6)  are  dealt  with  as  related  facts.  In  the 
next  lesson,  the  focus  will  be  on  the  M.  facts  for  6 
(6  tells  how  many  sets  there  are). 

Several  important  generalizations  about  the 
factors-product  relationship  are  utilized  in  this 
lesson. 

a.  Sometimes  the  two  factors  are  known ,  and  sometimes 
a  product  and  one  of  its  factors  are  known. 

b.  If  the  two  factors  are  known,  the  product  is  found  by 
multiplication. 

c.  If  the  product  and  one  factor  are  known,  the  unknown 
factor  is  found  by  division. 

d.  For  any  two  factors,  not  equal,  there  are  two  M. 
facts  and  two  D.  facts.  These  constitute  a  set  of  four 
M.  and  D.  facts. 

e.  If  the  two  factors  are  equal,  then  there  is  only  one 
M.  fact  and  one  D.  fact,  a  set  of  two  M.  and  D.  facts. 

In  this  lesson  there  is  greater  emphasis  on  pairs 
of  factors  for  a  given  product.  There  will  come  a 
time  when  ordered  pairs  of  numbers  will  be  im¬ 
portant.  At  this  time,  it  is  adequate  to  refer  to 
pairs  without  any  reference  to  order. 


Pre-Book  Lesson 

•  Draw  on  the  board 
the  portion  of  the  mul¬ 
tiplication  chart  shown 
at  the  right. 

•  Have  pupils  tell 
the  products  to  be 
shown  in  the  boxes  in 


the  row  below  and  in  the  column  to  the  right  of 
the  factors  shown.  (These  are  the  products  for 
facts  in  which  5  is  one  factor.) 

•  After  all  the  products  for  facts  having  the  factor 
5  are  shown  in  the  chart,  let  pupils  study  the  boxes 
having  the  letters  a,  b,  c,  and  so  on. 

Ask,  “What  are  the  factors  for  the  product  to  be 
shown  in  box  a?”  (Do  not  name  the  product.) 
Have  a  child  show  the  factors  on  the  board.  Ask 
the  same  question  for  boxes  b,  c,  and  d.  Each  time, 
have  the  factors  shown  on  the  board. 

Then,  ask  the  same  question  for  boxes  e,f,  and  g. 
Bring  out  in  the  discussion  that  these  factors  are 
the  same  as  the  pairs  of  factors  for  boxes  b,  c,  and 
d.  Pupils  should  see  that  they  really  have  to  learn 
only  four  of  the  seven  new  multiplication  facts 
because  of  the  Commutative  Property  of  Multi¬ 
plication. 

•  Have  pupils  tell  the  product  (or  how  to  find  it) 
for  each  pair  of  factors  shown  on  the  board. 

•  Review  the  idea  of  a  set  of  multiplication  and 
division  facts  for  each  pair  of  factors.  Have  the 
set  of  facts  for  the  factors  6,  7  shown  on  the  board. 

Using  the  Text  Page 

Discuss  each  of  the  written  exercises  to  make  sure 
each  child  understands  what  he  is  to  do.  Point 
out  that  in  Ex.  2,  one  of  the  sets  of  facts  will  have 
only  one  multiplication  and  one  division  fact. 
For  Ex.  5-10,  emphasize  the  idea  of  pairs  of  factors 
for  these  products. 

Individualizing  Instruction 

•  Slower  learners  may  identify  the  factors  and 
products  in  the  written  work  by  using  objects. 

•  If  you  have  graph  paper,  slower  learners  may 
shade  boxes  on  the  graph  paper  to  show  the  multi¬ 
plication  facts  for  6’s. 

1X6  2X6  3X6  4X6 


X 

5 

6 

7 

8 

9 

5 

6 

a 

b 

c 

d 

7 

e 

8 

f 

9 

g 
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Products  Having  6  as  a  Factor 


[W] 

1.  Make  a  chart  like  the  one  started  below.  Show  all 
the  M.  facts  for  multiplying  6  by  another  factor.  Ex.  a  and 
b  are  done  for  you. 


M.  Fact 

Product 

Factors 

a.  4  X  6  =  24 

24 

*4,  6 

b.  5  X  6  =  30 

30 

5,  6 

c.  6  X  6  =  _  ? 36 

>  36 

>6  >6 

d.  7  x  6  =  42 

and  so  on  to 

42 

-  •  -■  }  -  •  - 

7,6 

e.  8  x  6  =  48 

48 

8  6 

f.  9  x  6  =  _?54 

>54 

—  •  — 

>9'  >6 

-  •  -  5  -  •  - 

For  pairs  of  factors,  shown  by  1 -place  numerals,  and 
their  products,  you  usually  know  a  set  of  four  facts — 
two  M.  facts  and  two  D.  facts.  lUtZ*'  HttZi 

.  (6x  6  =  36  J36^~  6=6  See  below 

Use  each  pair  of  factors  and  the  product  listed  in  * 
your  chart  to  show  six  sets  of  M.  and  D.  facts. _ 


3.  Ring  the  new  M.  facts.  How  many  are  there?  1 

4.  Underline  the  new  D.  facts  you  must  learn.  How 
many  are  there?  7 


For  each  product  shown  below,  6  is  one  factor.  See 
if  you  can  show  the  other  factor.  For  Ex.  5  write  only, 
“6,  2.”  Write  the  answers  for  Ex.  6-10  in  the  same  way. 

5.  12  6.  30  6,5  7.  42  6,7  8.  54  6,9  9.  48  6,8  10.  36  6,6 


Show  in  braces  a  set  of  four  M.  and  D.  number  sen¬ 
tences  for  each  of  Ex.  11-13. 

|6x  10=60,  10x6=60,60^6=10,60^  10=6?  \6x  11  =  66.  1 1  x  6  =  66,  66+  6=  1 1 , 66H-  H  =  6} 


n  .  ’  '  *  I  w  w  f  II  A  U  ^ 

.  60  =  6  X  10  A  12.  72  =  12  x  6  v  13.  66  =  6  X 

512x6=72,6x  12=  72,  72  =  12  =  6,  72^6=  12| 


11 


A 


*  Pupils  may  have  practice  drawing  arrays  and  telling  the 
M.  fact  or  M.  facts  illustrated  by  each  array. 


B 


7 

7 

7 

7 

7 


h 

9 

9 

9 

9 

9 


+  7  +9 


6 

6 

6 

6 

6 

+  6 


More  about  M.  Facts  Having  6  as  a  Factor 

Arrays;  Using  Commutative  Property  of  M.  [W] 

1.  Picture  A  shows  48  boxes  of 
slippers.  Copy  and  finish  Ex.  a-e. 

a.  -?8  rows  of  -?_6  boxes 

b.  _ ?6  columns  of  -  ?  8  boxes 

c.  48  =  8  X  -?~6  48  =  ?6X  8 

d.  The  product  is  _?48,  and  its  fac¬ 
tors  are  -  ? 8  and  ?6. 

e.  Show  the  pair  of  M.  facts,  v 

8x6  =  48;  6x8  =  48 

*  2.  Picture  B  has  54  dots.  We  call 
this  picture  with  rows  and  columns  an 
array.  Copy  and  finish  Ex.  a-c,  using 
the  array. 

a.  54  =  9  X  -  ?6  54  =  _?^6  X  9 

b.  Product,  ?-54  Factors,  -?_9,  _?-6 

c.  Show  the  pair  of  M.  facts,  v 

9X6  =  54;  6x9=54 

3.  Draw  an  array  of  42  dots  in  rows  of  6. 
Then  copy  and  finish  Ex.  a  and  b. 

a.  Product,  ?  42  Factors,  _?.6and  _?  7 

b.  Show  the  pair  of  M.  facts.  6x7=42;  7x6=42 

4.  Draw  an  array  of  36  dots  in  rows  of  6. 
Then  copy  and  finish  Ex.  a-c. 

a.  Product,  ?  36  Factors,  _?-6and  -?6 

b.  The  one  M.  fact  is  _?-6.x6=36 
**c.  There  is  no  other  _?-M-  -  ?  f.act 

5.  For  each  of  Ex.  a-d  at  the  left,  show  a  M. 
fact  and  the  other  M.  fact  of  the  pair,  if  there  is 

,  Xr  r  a.  6X7=42,  7X6  =  42;  b.  6X9=54,  9X6  =  54; 

a  second  M.  tact.  c  5x6=36;  d.  6x8=48, 8x6=48 


d 

8 

8 

8 

8 

8 

+  8 


42  54  36  48 
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**  Reemphasize  to  pupils  that  there  is  only  one  M.  fact  for  a  pair  of  equal  factors. 
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Pupil’s  Objectives 

(a)  To  study  the  multiplication  facts  having  6 
as  a  factor;  and  (b)  to  have  written  practice  in 
showing  products  for  pairs  of  factors,  one  factor 
no  greater  than  6. 

Background 

The  difference  between  multiplication  facts  for 
6  s  and  multiplication  facts  for  6  was  discussed 
in  the  Background  section  for  the  previous  lesson. 
At  that  time,  children  discovered  and  studied 
multiplication  facts  for  6  s.  In  this  lesson,  the  focus 
is  on  multiplication  facts  for  6. 

The  Commutative  Property  of  Multiplication 
and  the  Distributive  Property  of  Multiplication 
may  both  be  used  to  discover  and  confirm  these 
multiplication  facts.  The  commutative  property 
may  be  demonstrated  very  effectively  in  using 
arrays,  and  in  using  a  number-line  picture  on  which 
you  are  able  to  find  the  same  product,  regardless  of 
the  order  of  the  factors  used.  The  fact  3X4  =  12 
is  shown  by  the  array  below. 

0  0  0  0 

0  0  0  0  3X4  =  12 

0  0  0  0 

By  turning  the  array  just  90  degrees,  the  related 
fact  is  shown  as  indicated  below. 

o  o  o 

o  o  o 

4  X  3  =  12 

o  o  o 


o  o  o 

In  this  demonstration,  pupils  can  see  that  the 
number  of  objects  in  the  array  remains  unchanged; 
and  therefore,  the  order  of  multiplying  factors  does 
not  change  the  product. 

The  same  product,  12,  is  found  when  we  work 
with  three  4’s  as  when  we  work  with  four  3’s. 


■  3fr-y— 3- 

01  23456  7  89  10  11  12 


There  is  no  need  for  discussion  about  using 
the  distributive  property  to  help  find  the  products 
in  view  of  the  discussions  for  pages  95  and  96. 


If  a  child  forgets  a  product  or  if  he  habitually 
gives  a  wrong  product,  he  does  not  have  adequate 
mastery  or  understanding  of  multiplication. 
Merely  telling  him  the  correct  product  will  not 
correct  his  difficulty.  It  is  much  more  appropriate 
to  teach  him  how  to  find  products  for  himself  and 
so  be  able  to  correct  his  own  errors  when  they  are 
called  to  his  attention. 

Teacher’s  Preparation 

Have  your  permanent  number-line  model 
mounted  on  the  board  to  be  used  as  part  of  the 
Pre-Book  preparation.  You  may  wish  to  have  a 
page  of  number-line  pictures  duplicated  so  that 
each  child  can  use  them  to  find  products  for  pairs 
of  factors  at  the  same  time  they  are  found  on  the 
demonstration  model. 

Pre-Book  Lesson 

•  Review  briefly  the  four  multiplication  facts 
learned  in  the  last  lesson:  6  X  6  =  36,  7  X  6  =  42 
8  X  6  =  48,  9  X  6  =  54.  Direct  pupils  to  think 
and  state  these  facts  as  six  6’s  equal  36,  seven  6’s 
equal  42,  and  so  on.  If  needed,  have  children  con¬ 
struct  an  array  to  illustrate  each  fact  to  emphasize 
that  the  facts  are  for  6’s.  You  may  construct  an 
array  at  the  flannel  board  and  pause  after  each  row 
of  6  until  the  entire  array  of  6’s  is  completed. 
Arrays  may  also  be  constructed  on  the  chalkboard 
with  rings  or  on  paper  with  dots. 

•  Have  a  child  construct  an  array  to  show  six  7’s. 
Have  him  pause  after  each  row  to  tell  the  number 
of  objects  shown  in  the  row  (7).  When  the  array  is 
completed,  have  him  tell  how  many  rows  there  are 
(6),  and  how  many  items  are  shown  in  the  array. 
Bring  out  in  the  discussion  that  one  factor  (6) 
tells  how  many  rows  there  are,  the  other  factor  (7) 
tells  the  number  of  objects  in  each  row,  and  the 
product  (42)  tells  the  number  of  objects  in  the 
array.  On  the  board,  show  the  fact  illustrated  by 
this  array. 

Compare  this  array  with  one  that  shows  seven 
6  s.  Have  pupils  tell  ways  in  which  the  arrays  are 
alike  and  ways  in  which  they  are  different.  Also, 
discuss  ways  in  which  the  facts  illustrated  by  the 
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two  arrays  are  alike  and  different.  (This  discus¬ 
sion  actually  highlights  the  Commutative  Property 
of  Multiplication  at  the  intuitive  level.)  Pupils 
should  be  guided  to  state  in  their  own  words  that 
changing  the  order  of  the  factors  being  multiplied 
does  not  change  the  product.  Using  the  term 
“commutative”  is  relatively  unimportant  at  this 
stage  of  mathematical  development. 

•  Direct  the  pupils  to  find  the  products  for 
6X7,  and  7X6,  using  a  number-line  picture  as 
suggested  in  the  Background  section. 

You  also  may  have  them  similarly  find  the 
products  for  6X8,  and  8X6;  for  6X9,  and 
9X6. 

Using  the  Text  Pages 

•  You  may  wish  to  conduct  part  of  the  work  on 
these  pages  orally  and  then  assign  Ex.  14-17  for 
written  work. 

•  Permit  children  to  use  arrays  or  number-line 
pictures  as  they  are  needed  to  help  with  the  oral 
or  written  work. 

•  For  Ex.  13  be  sure  to  have  the  children  label 
the  two  tables  as  they  are  labeled  in  the  book.  Each 
child  should  complete  the  tables  independently. 
Encourage  pupils  to  use  any  properties  they  have 
been  learning  to  help  find  the  products.  In  general, 
they  will  rely  upon  either  the  commutative  or  the 
distributive  property. 

•  For  Ex.  14-17,  ask  children  to  write  answers 
only  on  folded  paper.  Encourage  them  to  go 
through  the  examples  quickly  and  show  the  prod¬ 
ucts  they  know  immediately.  If  they  come  to  one 
example  for  which  they  don’t  know  the  product, 
they  may  skip  it  and  go  on  to  the  others.  Then, 
they  should  go  back  and  copy  the  examples  they 
did  not  know  immediately  and  find  the  products 
in  any  way  they  know  how. 


Individualizing  Instruction 


•  All  pupils  may 

be  given  any  of  the  following 

exercises  for  additional  practice: 

a.  Find  the  number  for  n. 

n  X  4  =  28 

(6  X  n)  +  (6  X  4)  =  48 

6  X  n  =  30 

(5  X  4)  +  (5  X  n)  =  45 

8  X  6  =  n 

(9  X  2)  +  (9  X  n)  =  54 

n  X  9  =  45 

(8  X  4)  +  (8  X  2)  =  n 

b.  Write  the  operation  symbol  that  will  make  a 
true  sentence. 

(36  0  9)  =  (8  +  2) 

(5  X  5)  +  3  =  (7  O  4) 

(6  X  4)  O  (6  X  3)  =  6  X  7 

(8  O  2)  +  (8  O  4)  =  8  X  6 

(7  X  1)  +  (7  X  5)  =  (5  O  8)  +2 

(6  X  5)  O  (6  X  3)  =  (6  X  8) 

c.  Use  >  or  <  or  =  to  make  a  true  sentence. 

(6X7) _ (8  X  5) 

(7X5) _ (3  X  6)  +  (3  X  6) 

(9  X  4)  +  5 _ (6  X  4)  +  (6  X  3) 

(6X8) _ (5  X  4)  +  (5  X  5) 

•  Many  slower  learners  will  continue  to  profit 
from  constructing  arrays  for  the  multiplication  facts 
they  are  learning.  However,  with  gentle  urging, 
children  may  move  successfully  to  the  abstract. 

•  A  beanbag  or  target  game  may  be  set  up  so 
that  the  board  has  holes  in  it  or  bull’s-eye  rings  for 
numbers  from  1  through  9.  A  child  must  multiply 
the  result  of  each  toss  by  6  and  then  total  the  result 
of  all  throws. 

•  If  you  have  (or  can  obtain)  any  kind  of  peg-  : 
board  and  pegs*,  they  can  be  used  to  show  the 
arrays  for  the  new  multiplication  facts.  Placing 
the  pegs  in  the  board  in  rows  and  columns  is  an 
easy  way  to  construct  the  arrays. 

Another  good  way  to  emphasize  each  array  is  to 
fill  all  holes  with  pegs  and  use  an  oak-tag  frame 
as  shown  below  to  illustrate  arrays  for  multi¬ 
plication  facts. 


•  Use  Extra  Activity  Set  104  as  needed. 

*  See  9R,  page  xix. 
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30 


36 


42 


48 


54 


Use  the  number-line  picture  to  check  the  products 
shown  in  Ex.  6-12.  Then  copy  each  example  and  show 
the  correct  product  and  the  other  M.  fact  of  the  pair. 


6. 


63 

_36 
18  18 


7. 


6  8 
86 


4248 

48 


M.  facts  for  6’s 


1x6  =  6 
2x6=  12 
3  x  6  =  ?  18 

and  so  on  to 

9  X  6  =  ?54 


8.  6 

6 

38 

36 


9. 


67 

__7  6 
48  42 

42 


10. 


6  4 

4  6 
24  24 


13.  Copy  and  finish  the  two 
tables  showing  M.  facts  having 


6  as  a  factor. 

6X6=36 


Now  try  to  show  all  the 
products  for  rows  14-17.  Use 
folded  paper 4; 


6x4=24 

3X5=30 

6X6=36 


6x7=42 
6x8  =  48 


11.  6  9  12. 5  6 

9  6  6  5 


52  54 
54 


3o33 

30 


M.  facts  for  6 

6x1  =  6 
6  x  2  =  12 
6x3  =  ?18 

and  so  on  to 

6  x  9  =  ?54 


a 

b 

C 

d 

e 

f 

14. 

3 

5 

7 

8 

9 

5 

6 

9 

6 

5 

4 

6 

18 

45 

42 

40 

36 

30 

15. 

9 

6 

7 

1 

6 

4 

3 

4 

3 

6 

9 

7 

27 

24 

21 

6 

54 

28 

16. 

8 

3 

6 

8 

7 

3 

6 

7 

2 

4 

2 

9 

48 

21 

12 

32 

14 

27 

17. 

9 

4 

5 

6 

4 

9 

5 

6 

8 

7 

4 

6 

45 

24 

40 

42 

16 

17 

•  Extra  Activity.  Work  Set  104. 


5  h  i  j  k 

3  7  6  5  4 

&_  5_  3_  5_  3 

24  35  18  25  U 

4  9  8  2  6 

1  _2  2  1  6 

20  18  24  14  36 

6  5  2  5  6 

£  J7  6  4  5 

6  35  12  20  30 

7  6  4  8  4 

£  £  9_  2  8 

28  48  36  16~  32" 
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Oral  Problems 

A.,  S.,  M.,  D.  [O] 

*Say  the  unknown  number  for  each  of  problems  1-10. 
Tell  how  you  found  the  number. 

At  the  lake,  a  large  boat  carries  8  children  and  the  man 
who  runs  it.  A  smaller  boat  carries  6  children. 

1.  Six  large  boats  can  carry  _  ?48children.  6x8=48 

2.  Twelve  children  would  fill  1  large  boat,  with  4?_ 
children  left  over.  12-8=4 

24-6  =  4 

3.  For  24  children,  4?  small  boats  would  be  needed,  a 

4.  Thirty-four  children  would  fill  _?-5  small  boats, 
with  ?  4  children  left  over.  34-6  =  5,  R4 


With  the  man  who  runs  each  boat,  a  large  boat  has  9 
people  when  full,  and  a  small  boat  has  7  people. 

5x9=45 

5.  In  5  full  large  boats  there  would  be  ?45people.A 

6.  Six  small  boats  can  carry  ?42people.  6x7=42 

The  price  of  cotton  candy  on  sticks  is  9^  for  the  large 
size  and  60  for  the  small  size. 

7.  To  buy  a  stick  of  each  size,  you  must  pay  ?15tf .  v 

6*+9*  =  15* 

8.  For  36<£  you  can  buy  ?4  9<£-sticks.  36* -9*  =  4 

9.  Nine  sticks  of  the  small  size  cost  ?5t.9x6*=54* 

10.  After  buying  a  large  stick,  Tom  had  16tf  left.  He 
must  have  had  ?  before  buying  the  candy.  i6*+9*  =  25* 


100 

*  Use  this  oral  lesson  to  discover  which  children  are  able  to  associate  the  correct 
operation  with  a  problem  without  using  objects  or  pictures. 
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Pupil’s  Objective 

To  learn  more  about  determining  the  correct 
operation  to  use  in  solving  problems. 


thought  processes  that  children  use  to  find  a  solu¬ 
tion. 

•  After  discussion  of  each  problem,  you  may 
assign  the  problems  as  written  work. 


Background 

You  have  been  urged  to  make  extensive  use  of 
concrete  materials  in  developing  the  meanings 
underlying  the  operations  and  in  building  problem¬ 
solving  skills.  Eventually,  of  course,  children 
must  transfer  to  abstract  thinking.  Use  this  oral 
lesson  to  discover  which  children  are  able  to  asso¬ 
ciate  the  correct  operation  with  a  problem  without 
using  objects  or  pictures.  However,  do  not  hesitate 
to  help  any  child  visualize  the  problem  situations 
if  the  need  is  evident. 


Pre-Book  Lesson 

Write  on  the  board  the  headings  “Addition,” 
“Subtraction,”  “Multiplication,”  and  “Division.” 
(Perhaps  you  will  want  to  use  the  symbols  for  the 
operations.)  Engage  pupils  in  a  discussion  about 
the  kind  of  social  setting  that  would  necessitate 
the  use  of  each  operation  and  note  it  below  the 
appropriate  heading  on  the  board.  (Include  the 
following  in  your  discussion  for  each  operation.) 

Addition — joining  two  or  more  sets  of  things 
and  finding  the  number  for  the  total 

Subtraction — finding  how  many  are  left;  finding 
how  many  are  gone;  finding  how  many  more  are 
needed;  comparing  (or  finding  the  difference 
between)  two  sets 

Multiplication — joining  two  or  more  equivalent 
sets  and  finding  the  number  for  the  total 

Division — finding  how  many  equivalent  sets 
are  contained  in  a  given  set;  finding  how  many 
in  each  of  a  number  of  equivalent  sets  contained 
in  a  given  set. 


Using  the  Text  Page 

•  Ask  a  child  to  read  a  problem;  to  tell  what 
operation  to  use  and  why;  and  finally,  to  tell  the 
answer.  Not  all  pupils  will  find  each  answer  in 
the  same  way.  Be  sure  to  bring  out  all  possible 


Individualizing  Instruction 

•  All  pupils  may  write  an  rc-sentence  for  each 
problem. 

•  All  pupils  may  complete  the  following: 

3  X  5  =  □  6X2  =  12 

+  3  X  4  =  □  +  6  X  5  =  30 

3  X  O  =  □  6  X  7  =  □ 

5X6  =  30  6X4  =  24 

5  X  3  =  15  6  X  4  =  24 

5  X  □  =  45  □  X  8  =  48 

(4  X  3)  +  (4  X  5)  =  4  X  □ 

(5  X  2)  +  (5  X  □)  =  5  X  7 
(8  X  3)  +  (8  X  □)  =  8  X  6 

•  All  pupils  may  add  to  their  sets  of  multiplica¬ 
tion-fact  cards  those  showing  a  factor  6  (see  Indi¬ 
vidualizing  Instruction,  Teaching  Pages  46  and 
47). 

Looking  Ahead 

The  next  lesson  is  a  summary  of  all  that  has  been 
learned  about  multiplication  facts  in  which  6  is 
one  factor.  It  would  be  good  preparation  for  all 
pupils  to  complete  a  chart  like  the  one  begun  below. 


X 

0 
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2 
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Pupil’s  Objectives 

(a)  To  study  the  multiplication  tables  for  6’s 
and  for  6  and  to  discuss  relationships;  and  (b)  to 
have  oral  practice  in  remembering  in  multipli¬ 
cation  examples. 

Background 

This  page  follows  very  logically  the  material 
that  has  been  covered  about  multiplication,  in 
general,  and  about  6  as  a  factor,  in  particular. 
These  are  the  first  tables  of  multiplication  facts 
studied  formally  in  the  fourth  grade.  Take  this 
opportunity  to  focus  attention  on  the  following 
properties: 

a.  Commutative.  The  order  of  the  factors  multi¬ 
plied  does  not  affect  the  product. 

b.  Distributive.  We  may  use  addition  to  help  us 
find  the  product.  Multiples  of  a  factor  may  he  added  to 
find  a  greater  multiple  of  the  factor. 

c.  Identity  and  Zero.  The  numbers  1  and  0  have 
a  special  function  in  multiplication.  When  7  is  a 
factor,  the  product  is  equal  to  the  other  factor.  When  0 
is  a  factor,  the  product  is  0. 

Pre-Book  Lesson 

•  Direct  pupils  to  refer  to  the  multiplication 
charts  they  prepared  as  a  part  of  the  previous 
lesson.  Ask  questions  like  the  following: 

a.  One  factor  is  6;  the  other  is  7;  what  is  the 
product?  Where  is  the  product  shown  in  the  chart? 

b.  The  product  I  am  thinking  of  is  24.  One  of 
its  factors  is  4.  What  is  the  other  factor?  Where 
is  it  shown  in  the  chart?  Is  there  another  place 
for  it  in  the  chart?  Why? 

c.  If  1  is  a  factor,  what  is  the  product?  How  does 
this  show  in  the  chart? 

d.  What  is  the  product  when  one  factor  is  0? 
Where  in  the  chart  does  this  show? 

•  Permit  pupils  to  ask  questions  like  these  and 
have  other  children  answer  the  questions.  Be 
sure  that  all  pupils  understand  and  can  use  the 
chart.  Have  them  keep  the  chart  for  future  use. 


•  Have  pupils  put  the  chart  away  and  engage 
them  in  the  Show-the- Answer  practice  game.  On 
the  board  write  multiplication  sentences,  each 
with  a  missing  numeral.  On  signal,  have  the 
children  hold  up  the  correct  numeral.  This  par¬ 
ticular  practice  will  give  you  the  opportunity  to 
test  all  pupils  at  once  on  their  mastery  of  the 
multiplication  facts  that  have  been  studied.  Keep 
a  mental  record  of  the  facts  missed  most  fre¬ 
quently  as  well  as  the  children  who  seem  to  have 
the  most  difficulty. 

Using  the  Text  Page 

•  While  discussing  the  questions  on  this  page, 
be  sure  to  stress  the  properties  discussed  in  the 
Background  section — not  necessarily  by  name. 

•  The  answer  to  Ex.  1  may  not  be  obvious  to  all 
pupils.  They  may  know  the  generalizations  which 
tell  us  that  when  one  factor  is  even,  the  product 
will  be  even,  and  when  both  factors  are  odd,  the 
product  will  be  odd.  However,  they  may  not  know 
why  the  generalizations  are  true.  Help  them  to 
realize  that  each  product  represents  a  number  of 
2’s,  and  thus  is  an  even  number. 

•  In  Ex.  3,  it  should  be  understood  that  6  is  a 
factor  in  each  of  the  multiplications. 

•  Listen  carefully  to  the  explanations  for  Ex. 
6-11  to  determine  degrees  of  understanding  of  the 
renaming  and  remembering  used  in  multiplication. 

Individualizing  Instruction 

•  All  pupils  should  study  their  multiplication-fact 
cards  for  the  facts  they  do  not  know. 

•  All  pupils  may  write  on  cards  open  multi¬ 
plication  sentences,  using  n  to  represent  an  un-  , 
known  number.  For  each  sentence,  they  should 
make  an  answer  card  for  the  unknown.  Practice 
work  may  be  used  in  the  form  of  matching  the 
sentences  with  the  answer  cards.  Two  children 
may  work  together  and  try  to  match  the  sentences 
with  the  answers. 
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Factors-product  relationship /  mental  procedures  [O] 

1.  Why  are  all  these  products  even  numbers?  Each  may  be  thou9ht  of  « 

a  number  of  2’s. 

2.  What  two  M.  facts  have  6  and  0  as  factors?  6xo=o,  ox6=o 

3.  What  multiplications  have  products  60,  66,  and  72?  iox6=6o,  6x  ,o=60; 

11x6  =  66,  6x  11  =  66;  12x6  =  72,  6x12  =  72 

4.  6  x  13  =  78  Say  another  multiplication  you  know.  13x6=73 

5.  If  you  know  fact  a,  why  is  fact  b  easy? 


a.  6  X  7  =  42 

Order  of  factors  changed. 

b.  7  x  6  =  42 


a.  3  X  6  =  18 

(3x6)  +  (3x6)  =(6X6) 

b.  6  X  6  =  36 


a.  4  X  6  =  24 

(4X6)  +(4x6)  =  (8x6) 

b.  8  X  6  =  48 


a.  6  X  8  =  48 

,6X8)  +(6x  l)  =  (6X9) 

.  6  X  9  =  54 


Tell  which  multiplications  are  wrong,  and  why. 
6.  27  7.  66  8.  159  9.  $1.06  10. 


27 

6 

162 


66 

7 


159 

6 


$1.06 

8 


$1.46 

6 


II. 


$8.82  $8.76 


422  462  935  954  $8.48 

4  tens  not  Wrong  digits  written  M.  facts  wrong  for 

IO  remembered  m  one  sand  ten  s.  places.  6x6  =  36  and  6x4=  24 

12.  Cover .  the  products  shown  in  the  tables  above. 


Say  the  products.  Do  not  take  the  facts  in  order.  Then 
make  a  list  of  facts  you  do  not  know  and  study  them. 


$1.05 

6 

v$6.03 

$6.30 

Wrong  digit 
in  one’s 
place.  No 
tens 

remembered 
for  ten’s 
place. 
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*  Pupils  are  given  oral  practice  in  remembering  in  multiplication. 


*  Another  facet  of  the  MATHEMATICS  WE  NEED  problem-solving  program! 


Problems  for  Careful  Readers 

Missing  data;  A.,  S.,  M.,  and  D.  [O] 

*  Read  problem  1  and  decide  whether  you 
can  solve  it.  If  not,  tell  why  and  show 
on  the  board  the  number  that  is  needed. 
Then  go  on  to  problem  2,  problem  3, 
and  so  on  in  the  same  way.  Su.P,plied  numbers 

J  will  vary. 

1.  Mrs.  Carr  made  sandwiches  for  a 
Girl  Scout  troop  that  was  going  on  a  hike. 
She  allowed  3  sandwiches  for  each  girl. 
How  many  sandwiches  did  she  make? can't 

be"solved;  we  need  to  know  the  number  of  girls; 
multiply. 

2.  Sally’s  mother  bought  fruit  for  the  troop.  She  got 
back  $1.85  in  change.  How  much  did  the  fruit  cost?  can’t 

be  solved;  we  need  to  know  how  much  money  she  gave  the  clerk;  subtract. 

3.  The  other  costs  of  the  hike  were  shared  equally  by 


the  mothers  of  4  girls.  How  much  did  each  pay?  can’t  be 

solved;  we  need  to  know  the  costs  to  be  shared;  divide. 

4.  Three  of  the  girls  carried  loads  of  17  lb.,  19  lb., 
and  15  lb.  How  many  pounds  was  that  in  all?5nb.9+ 15-51 


5.  The  girls  climbed  Town  Hill  which  is  1,075  ft. 
high.  Nearby  is  Rocky  Hill  which  is  still  higher.  How 

many  feet  high  is  Rocky  Hill?  Can’t  be  solved;  we  need  to  know  how 

much  higher  Rocky  Hill  is;  add. 

6.  It  took  190  min.  to  reach  the  picnic  place.  The 
trip  back  took  35  min.  less.  How  long  was  that?] 55^ 7 155 

7.  Two  families  were  each  given  i  of  the  24  lb.  of  food 
left.  How  many  pounds  of  food  did  each  family  get?v 

24-2=  12  12  lb. 

[w] 

Now  write  your  work  for  problems  1-7.  Use  whatever 
has  been  written  on  the  board.  operations 

♦  Extra  Problems.  Work  Set  38. 
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Pupil’s  Objectives 

:  (a)  To  supply  missing  information  for  verbal 

problems;  and  (b)  to  solve  problems,  using  pro- 
'  vided  information. 

Background 

Frequently,  children  have  the  idea  that  all 
information  they  need  to  solve  a  problem  will  be 
given.  In  our  daily  activities,  however,  this  is 
not  necessarily  true.  Sometimes  we  must  go  to 
I  great  lengths  to  find  needed  information  in  order 
to  find  the  solution  to  a  pressing  problem. 

Each  problem  on  this  page  reconstructs  a  social 
setting  that  is  very  real.  However,  in  some  situa¬ 
tions,  some  information  is  missing.  Therefore, 
the  child  must  determine  what  is  called  for,  what 
is  given,  and  then  decide  whether  the  problem  can 
be  solved.  If  not,  under  your  guidence,  the  children 
are  to  decide  upon  appropriate  additional  data 
in  order  to  find  a  solution. 

Pre-Book  Lesson 

•  Use  current  classroom,  school,  or  community 
data  as  a  basis  for  information  for  problems  which 
may  be  solved  using  any  one  of  the  four  funda¬ 
mental  operations.  Write  on  the  chalkboard  in¬ 
formation  like  the  following: 

a.  32  children;  8  tables 

b.  Stacks  of  books:  15  books,  23  books,  18  books 

c.  6  stacks  of  books;  9  books 

d.  32  children;  19  ride  the  school  bus 

•  Ask  children  if  they  can  tell  a  problem  using 
any  of  the  information  on  the  board.  Permit  a 
child  to  select  any  information  he  wishes  and  to 
state  any  type  of  problem  he  desires.  Encourage 


as  much  creativity  as  individual  ability  will  permit. 
All  too  often,  adults  are  inclined  to  impose  their 
own  preferences  on  children.  Have  the  child  state 
his  problem  and  then  tell  what  operation  would  be 
most  appropriate  to  find  the  solution. 

•  Ask  another  child  to  use  the  same  data  as 
the  first  child  used  and  state  another  problem  (if 
possible). 

•  Have  other  pupils  select  other  information  and 
state  problems.  Continue  the  activity  until 
problems  using  each  operation  are  given. 

Using  the  Text  Page 

Select  a  child  to  read  a  problem  aloud.  Have 
him  tell  whether  the  problem  can  be  solved  with 
the  information  given.  If  not,  ask  different  chil¬ 
dren  to  give  information  that  would  make  it 
possible  to  solve  the  problem.  After  a  child  has 
stated  the  information  he  has  in  mind,  ask  him  to 
tell  why  it  is  appropriate. 

Note:  Ex.  1,  2,  3,  and  5  need  additional  infor¬ 
mation.  Make  sure  that  the  numbers  selected  to 
be  shown  on  the  board  are  within  the  computa¬ 
tional  skill  of  the  children.  Ex.  3,  for  example, 
requires  a  number  such  that  the  division  by  4  will 
be  possible  by  all  pupils.  If  you  select  a  number 
that  will  result  in  a  remainder  greater  than  0, 
then  some  discussion  would  be  desirable  about  the 
payment  of  the  extra  amount. 

Individualizing  Instruction 

•  Pupils  may  write  a  mathematical  sentence  for 
each  problem,  using  the  provided  information. 

•  Use  Extra  Problems  Set  38  as  you  see  fit. 
Perhaps  you  will  want  children  to  write  ^-sentences 
for  the  problems  and  then  solve  the  problems. 
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Pupil’s  Objectives 

(a)  To  have  written  practice  on  the  multiplica¬ 
tion  facts  having  one  factor  no  greater  than  6;  and 
(b)  to  study  the  multiplication  facts  not  yet 
mastered. 

Background 

Your  children  have  been  learning  some  multi¬ 
plication  facts.  At  the  same  time,  they  have  been 
learning  about  some  properties  which  govern  the 
multiplication  operation.  Learning  about  the 
properties  provides  a  foundation  upon  which 
children  may  rely  for  learning  other  M.  facts 
more  independently  than  might  otherwise  be 
expected.  It  also  helps  youngsters  to  work  ex¬ 
amples  intelligently  rather  than  by  rote  memory 
exclusively. 

By  this  time,  your  pupils  should  have  a  good 
grasp  of  the  Commutative  Property  of  Multiplica¬ 
tion.  It  is  not  necessary  that  they  know  the  term 
as  such,  but  they  should  be  able  to  state  in  their 
own  words  something  to  the  effect  that  changing 
the  order  of  the  factors  will  not  change  the  product. 

A  second,  very  important,  property  which  has 
been  developed  extensively  is  the  Distributive 
Property  of  Multiplication  over  Addition.  Using 
this  property  and  the  commutative  property 
makes  it  possible  for  a  child  to  find  the  products 
for  multiplication  facts  they  do  not  know  by 
using  facts  they  do  know.  Equally  important  is 
the  use  made  of  the  distributive  property  when 
multiplying  with  2-place  numerals.  One  example 
should  suffice  to  illustrate  this  point.  To  find  the 
product  for  6  X  47,  a  child  may  use  what  he  knows 
about  multiplying  tens  and  multiplying  ones. 


First,  it  is  helpful  to  think  of  this  example  as  six 
47’s.  Then,  the  47  is  thought  of  as  forty  plus 
seven  so  that  the  example  becomes  (six  40’s)  plus 
(six  7’s)  or  (6  X  40)  +  (6  X  7).  In  this  lesson,  the 
pupil  is  encouraged  to  think  the  answer  thus: 
“Six  40’s  =  240;  six  7’s  =  42;  240  +  42  =  282. 

So,  six  47’s  =  282.” 

Of  course,  the  ones  may  be  multiplied  first  and 
added  to  the  product  for  the  tens.  Also,  if  some 
children  have  difficulty  thinking  the  answer, 
there  is  no  reason  why  they  cannot  use  pencil  and 
paper  to  help  find  the  products. 

Pre-Book  Lesson 

Have  the  children  work  with  partners  for  a  short 
time  to  review  the  multiplication  facts  for  6’s  and 
for  6.  One  child  tells  the  factors,  the  other  child 
tells  the  product.  Have  pupils  use  the  tables  of 
multiplication  facts  at  the  top  of  text  page  101 
and  vary  the  order  as  they  question.  Emphasize 
that  the  role  played  by  the  partner  is  one  of  helper 
who  assists  the  pupil  to  help  himself. 

Using  the  Text  Page 

•  Use  the  written  work  on  multiplication  facts 
as  a  trial  test.  Have  children  make  study  cards  for 
the  facts  they  miss  consistently. 

•  As  for  other  enrichment  activities,  the  work 
at  the  bottom  of  the  text  page  is  designed  for  the 
more  capable  children,  because  they  will  have  more 
time  after  finishing  the  assignment  at  the  top  oi 
the  text  page.  You  may  decide  that  others  shoulc 
be  introduced  to  the  approach,  perhaps  with  the 
help  of  arrays  which  may  show  the  distributior 
more  clearly. 
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How  Well  Do  You  Know  the  M.  Facts? 

A  factor  as  great  as  6  [W] 

Turn  to  page  99.  On  folded  paper  show  the  products 
for  rows  14-17.  Study  hard  facts  until  you  know  them. 

Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

Many  times  you  can  find  products  mentally. 

3  X  32  =  n  You  know  that  32  =  30  -f~  2,  so  you  can 
multiply  the  pair  of  addends,  30  and  2,  by  3  and  then  add 
the  two  products,  as  shown  in  (a)-(c):  (a)  3  x  30  =  90; 

(b)  3  X  2  =  6;  (c)  90  +  6  =  96  So,  3  X  32  =  96. 

Finish  the  work  in  Ex.  1-3  mentally  and  show  only  the 
final  product. 

1.  2  X  24  =  n  24  =  20  +  4  Then,  (a)  2  x  20  =  40;  (b)  2  x  4  =  _  ? 8; 

(c)  40?_  +  8  =  _  ? 48  So,  2  x  24  =8? 

2.  4  X  23  =  n  23  -  20?_  +  3  Then,  (a)  4  x  20  =  80;  (b)  4  x  -  ?_3  =  _  ?J2, 

(c)  _  ?  80+  12  =  _  ?_92  So,  4  x  23  =?4 

3.  5  X  18  =  n  18  =  1°?_  +  8  Then,  (a)  5  x  10=  _  ?50;  (b)  5  x  8  =  _  P4.0; 

(c)  50?_  -f  40?_  =  90?_  So,  5  x  18  =2°? 

For  each  of  Ex.  4-11,  find  the  products  by  writing  the 
work  as  in  Ex.  1-3. 

4.  2  x  43  86  5.  4x  24  96  6.  5  X  14  70  7.  3x  27  si 

8.  7x  14  98  9.  3x  28  84  10.  2  x  35  70 11.  6  X  15  9o 

Copy  Ex.  12-19.  Find  each  product  by  thinking  the 
work,  not  writing  it.  Then  show  the  product  only. 

12.  2  x  28  56 13.  3  X  32  96  14.  2  X  45  90 15.  6  X  14  84 

16.  4  x  19  76  17.  5  x  19  95  18.  8  x  12  96  19.  3  x  29  s? 
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D.  Facts  Having  6  as  a  Factor  • 

Making  arrays  [W] 

1.  Jimmy  is  putting  42  eggs  into  boxes  holding  6  eggs. 

How  many  boxes  will  he  use?  That  is,  how  many  equiva¬ 
lent  sets  will  he  make?  42  4-  6  =  n 

a.  The  product  is  _  ?42.  The  known  factor  is  ?6.  r| 

b.  42  =  6  X  ?7.  The  unknown  factor  is  ?7. 

c.  So,  42  4-  6  -  ?7,  and  42  4  _?7  -  6. 

2.  How  many  boxes  would  Jimmy  need  for  54  eggs? 

54  4-  6  =  n 

a.  The  product  is  ?54.  The  known  factor  is  ?6. 

b.  54  =  6  X  _?9.  The  unknown  factor  is  -?9. 

e.  So,  54  6  -  ?9,  and  54  4  ?9  =  6. 

3.  36  -v-  6  =  n  a.  36  =  6  X  -?6  b.  36  4  6  =6? 

e.  Is  there  another  D.  fact  in  the  pair?  N° 

4.  48  -r-  6  =  n  a.  48  =  6  X  ?8  b.  48  4-  6  =8? 

48  -j*  o  -  6 

c.  The  D.  fact  that  goes  with  48  4-  6  =  8  is  .?  . 

5.  Make  an  array  of  dots  for  each  of  Ex.  1-4  to  show 
the  set  of  M.  and  D.  facts. 
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Pupil’s  Objectives 

(a)  To  begin  to  learn  the  division  facts  in  which 
6  is  a  factor;  (b)  to  learn  the  sets  of  multiplication 
and  division  facts  in  which  6  is  a  factor;  and  (c) 
to  have  written  practice  with  multiples  of  6. 

Background 

The  children  have  had  experiences  in  solving 
division  examples  by  using  repeated  subtraction. 
They  have  learned  that  in  the  sentence  42  6  =  n, 

the  number  n  stands  for  the  number  of  times  6  can 
be  subtracted  from  42.  The  repeated-subtraction 
interpretation  of  division  enables  pupils  to  solve 
any  division  example  as  long  as  they  know  how 
to  subtract.  It  gives  children  a  basis  for  learning 
independently  the  D.  facts  that  are  yet  unlearned. 

Your  pupils  have  also  learned  to  solve  division 
examples  by  looking  to  the  related  multiplication 
fact  for  the  missing  factor.  Any  division  sentence  of 
the  type  42  -5-  6  =  n  (where  factors  are  not  greater 
than  9)  may  be  solved  by  using  a  known  multipli¬ 
cation  fact. 

Each  of  these  ideas  must  be  emphasized  as 
youngsters  are  continuing  to  learn  new  multi¬ 
plication  and  division  facts,  in  order  to  give  them 
maximum  flexibility  in  developing  understanding 
and  mastery  of  these  basic  facts. 

The  distributive  property  may  be  put  to  good 
use  in  building  understanding  of  division,  as  well 
as  an  aid  in  finding  the  solution  to  a  division 
example.  For  example,  in  the  sentence  42-5-6  =  n, 
it  is  possible  to  subtract  some  multiple  of  6  greater 
than  6  and  then  another  multiple  of  6,  and  so  on, 
until  all  6’s  have  been  subtracted.  This  property 
is  represented  in  general  form  as 

(a  +  b)  -5-  c  =  (a  h-  c)  +  (b  -5-  c). 

In  the  example  42  -s-  6  =  n,  42  may  be  renamed 
(24  +  18).  Thus,  (24  +  18)  -5-  6  =  (24  -4-  6)  + 
(18-5-6).  4  +  3  =  7,  so,  42  -=-  6  =  7.  At  the 

highest  level  of  mathematical  maturity,  the  child 
should  be  able  to  subtract  the  greatest  multiple 
of  6  at  once.  It  is  toward  this  goal  that  he  should 
be  moving,  but  not  at  the  risk  of  minimizing  under¬ 
standing. 


The  children  have  learned  that,  for  any  given 
pair  of  two  unequal  factors,  there  is  a  set  of  four 
multiplication  and  division  facts.  In  a  few  cases, 
where  both  factors  are  equal,  there  are  only  two 
facts  in  the  set.  Given  any  multiplication  or  divi¬ 
sion  fact  in  the  set,  the  child  should  be  able  to 
determine  the  other  facts  in  the  set.  The  inverse 
relationship  between  multiplying  and  dividing  by 
the  same  number  is  stressed  by  this  type  of  thinking 
and  understanding. 

Teacher’s  Preparation 

Have  available  duplicated  number-line  pictures 
showing  points  for  whole  numbers  through  60,  as 
well  as  a  flannel  board  with  geometric  shapes. 

Pre-Book  Lesson 

•  Write  the  sentence  30  h-  6  =  n  on  the  chalk¬ 
board.  Ask  a  child  to  read  the  sentence.  (Many 
children  want  to  read  the  sentence,  “Thirty 
divided  by  six  equals  five.”  Emphasize  reading 
the  sentence  with  n  so  that  a  question  is  asked.) 
Pupils  should  understand  that  this  particular 
sentence  asks  how  many  6’s  there  are  in  30. 

Then,  ask  children  to  write  other  forms  for  this 

same  question. _ Stress  both  forms  that  have  been 

introduced:  6)30  and  30  -5-  6  =  n.  Both  forms 
are  used  in  this  lesson  on  page  105. 

•  After  all  pupils  understand  the  reading  of  the 
sentence  30  -5-  6  =  n  (and  know  what  question 
is  asked),  review  the  solving  of  it  by  subtracting 
multiples  of  6.  Each  6  may  be  subtracted  sepa¬ 
rately  or  greater  multiples  of  6  may  be  subtracted. 
Bring  out  in  the  discussion  that  the  greatest  mul¬ 
tiple  of  6  that  can  be  subtracted  in  this  example  is 
30. 

•  Construct  an  array  on  the  flannel  board  with 
geometric  shapes  to  show  five  sets  of  six.  Ask  a 
child  to  count  the  objects  in  the  array.  Make 
sure  all  pupils  know  that  there  are  30  objects.  Then 
ask  the  question  once  more,  “How  many  6’s  are 
there  in  30?”  All  pupils  should  be  able  to  see  the  five 
sets  of  six.  Turn  the  array  so  that  six  sets  of  five 
are  shown.  Have  a  child  tell  the  question  that 
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may  be  asked  now.  In  discussing  the  array,  bring 
out  the  idea  that  a  set  of  four  multiplication  and 
division  facts  is  illustrated  and  have  these  facts 
shown  on  the  board.  Review  with  the  class  that 
this  set  contains  four  facts  because  the  two  factors 
are  not  equal. 

•  On  the  board,  write  the  heading  “Sets  of  M. 
and  D.  Facts.”  Write  the  subheadings  “Factors 
6  and  6”;  “Factors  6  and  7”;  “Factors  6  and  8”; 
“Factors  6  and  9.”  Have  pupils  tell  and  then  show 
all  M.  and  D.  facts  for  each  set.  If  it  provides 
additional  insight  to  construct  an  array  for  each 
pair  of  factors,  use  geometric  objects  on  the  flannel 
board  for  this  purpose. 

Using  the  Text  Pages 

•  The  work  on  text  page  104  would  make  a  good 
oral  lesson.  If  you  assign  it  as  a  written  activity, 
be  sure  all  pupils  understand  what  is  expected  in 
each  exercise. 

•  Read  and  discuss  each  exercise  on  page  105 
before  assigning  it  as  written  work.  You  may  wish 
to  provide  duplicated  number-line  pictures  for 
pupils  to  use  for  illustrating  the  work  for  Ex.  lla-h. 

The  written  work  for  Ex.  13-18  may  not  be 
clear  to  all  pupils.  In  Ex.  13,  for  example,  the 
answer  7  indicates  that  the  multiple  42  was  used. 
Obviously,  42  is  too  great.  The  greatest  multiple 
of  6  that  can  be  used  in  this  example  is  30,  so  5 
is  the  unknown  factor  of  30.  You  may  wish  to 


develop  this  material  orally  and  then  have  pupils 
write  the  answers. 


Individualizing  Instruction 


•  All  pupils  may  illustrate  on  number-line  pic¬ 
tures  the  work  for  Ex.  13-18  at  the  bottom  of 
page  105. 

•  All  pupils  may  draw  arrays  like  the  following 
to  illustrate  multiplying  using  the  distributive 
property. 


0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 


0  0  0  0  0 
0  0  0  0  0 
0  0  0  0  0 
0  0  0  0  0 
0  0  0  0  0 
0  0  0  0  0 


six  3’s  +  six  5’s  =  six  8’s 
(6X3)  +  (6  X  5)  =  (6  X  8) 

Have  children  draw  arrays  and  write  sentences 
in  as  many  different  ways  as  they  can  to  illustrate 
6X8.  Do  the  same  for  6X7  and  6X9. 

•  All  pupils  may  complete  the  following  sen¬ 
tences  using  >  or  <  or  =  to  make  them  true. 

42  -5-  7 _ 25-4-5 

(8  X  4)  +  2 _  (6  X  5)  +  3 

(6  X  3)  +  (6  X  4) _ (6  X  8) 

(6  X  5)  +  (6  X  3) _  (5  X  4)  +  (5  X  5) 

45-4-5 _ 3X3 

54-4-9 _ (18-4-  3) 
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More  Work  with  D.  Facts,  6  as  a  Factor 

rwj 

Copy  Ex.  1-8  in  a  column  and  finish  them. 

1.  12  =  6  X  -?  2  2.  54  =  6  X  ?  9  3.  36  =  .  ?6  x  6 

2x6=  12;  12-6  =  2,  12-2  =  6  9x6  =  54,54-6=9,54-  9=6  36-6  =  6 

4.  30  =  .  ?  5  x  6  5.  42  =  .?‘x  7  6.  24  =  6  X  .?-4 

6*5=30;  30=5  =  6,  30*6  =  5  7  *  6  =  42;  42  =  6  =  7,  42=  7  =  6  4  *  6  =  24;  24  -  6  =  4,  24  =  4  =  6 

7.  18  =  6  X  -?3  8.  48  =  .?.«  X  6 

3x6=18;  18-6  =  3,  18-3  =  6  6  x  8  =  48;  48  -  8  =  6,  48  -  6  =  8 

9.  Beside  each  of  the  M.  facts  you  showed,  show  the 
one  or  two  D.  facts  that  belong  in  the  set  of  M.  and  D. 
facts.  Also,  show  the  other  M.  fact,  if  there  is  one. 


10.  The  number-line  picture  below  is  marked  to  show 
finding  48  ^  6.  48  6  =  ?  8 


11.  If  you  need  to,  use  a  number-line  picture  to  find 
each  of  the  following.  Show  the  D.  fact  for  each  example. 

_ 12-6  =  2°  _ 30-5=6  _ 18-3=6  _ 42*7  =  6 

a.  6)121o  „  b.  5)30  c.  3)18  d.  7)42 

12-  2  =  6  48-6  =  8  _ _ 24-6  =  4  54  -  9  =  6 


i.  2)12 


f.  6)48 


g.  6)24  h.  9)54 


12.  Show  in  order  the  multiples  of  6  through  54. 

0,  6,  12,  18,  24,  30,  36,  42,  48,  54 

In  Ex.  A,  the  remainder,  6,  shows  that  the  multiple,  30, 
was  not  great  enough  to  use  in  dividing  36  by  6.  In  Ex.  B, 
the  multiple,  42,  was  too  great. 

*  For  each  of  Ex.  13-18,  show  the  multiple  that 
was  used  and  the  correct  one  if  it  was  wrong. 


13.  30  ^  6 

42;  30 


7  14.  54  -r  6 

48;  54 


16.  48  -  8  =  5  17.  36 

40;  48  36 


8  15.  42  ^  7  =  5 

35;  42 

6  18.  54  -T-  9  =  6 

54 


*  Pupils  may  benefit  significantly  from  oral  development  of  this 
material  prior  to  independent  work. 


A 

B 

5 

7 

6)36 

6)36 

30 

42 

R  6 

• 
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Division  Facts 
Dividing  by  6 

Division  Facts 
Answer  6 

6-6=1 

6-1  =  6 

12  6  =  ? 2 

12  4-  2  =  6 

18  -s-  6  =  ?3 

18  -T-  3  =  6 

and  so  on  to 

/  and  so  on  to 

/54  h-  6  =  ? » 

(54  H-  ?  =  6 

24 

30 

36 

42 


6  =  4 
6  =  5 
6  =  6 
6  =  7 


48-6  =  8 


Using  D.  Facts  Having  6  as  a  Factor 

Problems  and  practice  [W] 

1.  Copy  and  finish  the  tables  of  D. 
facts.  Use  M.  facts  if  you  need  help. 
Then  show  the  missing  numbers  for 
problems  2-6. 

2.  Forty-two  children  went  skat¬ 
ing.  For  games,  they  separated  into 
teams  of  6.  There  were  -?-7  teams. 

3.  For  a  fire  they  collected  48 
sticks,  but  they  needed  only  i  of 
them,  or  _  ?_s  sticks,  to  start  the  fire. 


24-4  =  6 
30-5  =  6 
36-6  =  6 
42-7  =  6 
48-8  =  6 


4.  They  used  the  other  ? 40  sticks  to  keep  the  fire 
burning.  (Use  numbers  from  problem  3.) 

5.  There  were  54  children  in  another  skating  party. 
One  ninth  of  them,  or  _?6  children,  were  beginners. 

6.  The  two  skating  parties  made  a  total  of  _?96children. 
(Use  numbers  from  problems  2  and  5.) 

Cover  your  tables  of  D.  facts.  For  rows  7—10,  use  folded 
paper  and  show  the  unknown  factors. 


7. 

a 

7)42 

b 

6)12 

3)25 

d 

5)45 

e 

9)54 

8. 

4 

8)32 

6 

4)24 

5)35 

4)36 

6)36 

9. 

3 

7)21 

9)45 

4 

7)28 

6)54 

3)27 

10. 

4 

6)24 

6)48 

5)40 

8)48 

7)35 

3)18 


8) 40 

9) 36 
5)30 


$  Extra  Examples.  Work  Set  72. 
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Teaching 

Pupil’s  Objectives 

(a)  To  review  and  summarize  division  facts  in 
which  6  is  a  factor;  (b)  to  work  problems  that 
use  the  division  operation  and  that  require  informa¬ 
tion  from  another  problem;  and  (c)  to  have 
written  practice  in  working  division  examples 
having  one  factor  no  greater  than  6. 

Background 

Pupils  have  learned  that  expressions  such  as 
“5  of  36  things”  suggest  using  division  to  find  the 
answer.  Later  on,  when  computation  with  frac¬ 
tions  is  developed,  such  a  form  will  suggest  multi¬ 
plication  by  a  fraction  number.  At  this  time,  to 
find  the  solution  for  5  of  36,  we  divide  36  by  the 
whole  number  4.  (In  the  future,  children  will 
multiply  by  the  fraction  number  5.)  And  so,  we 
can  find  the  solution  to  a  multiplication  example 
by  dividing  by  the  reciprocal.  4  is  the  reciprocal 
of  5.  Therefore,  we  can  divide  by  4  to  find  the 
solution  for  5  of  36. 

Pre-Book  Lesson 

•  Write  the  heading  “Multiples  of  6”  on  the 
chalkboard.  Write  “0”  below  the  heading.  Ask 
pupils  to  tell  the  next  greater  multiple  of  6;  then, 
write  “6”  below  0.  Continue  showing  each 
multiple  of  6  until  you  reach  60.  You  may  wish 
to  construct  an  array  on  the  flannel  board  for  each 
multiple  of  6.  Each  new  array  can  be  constructed 
by  merely  placing  six  more  objects  with  the  array 
'  that  is  already  on  the  flannel  board.  Also,  bring 


Page  106 

out  the  idea  that  each  new  multiple  of  6  is  merely 
6  greater  than  the  previous  one. 

•  Engage  pupils  in  a  discussion  about  6  and  its 
multiples  (which  are  shown  on  the  board).  Bring 
out  the  idea  that  6  is  a  factor  of  any  of  its  multiples. 
Then,  on  the  board,  beside  the  heading  “Multiples 
of  6,”  write  the  heading  “Other  Factor.”  Say, 
“When  6  is  one  factor  of  this  number  (the  multiple), 
what  is  the  other  factor?”  Each  time,  show  the 
other  factor  on  the  board  in  the  correct  place,  so 
that  you  will  eventually  have  two  columns  on  the 
board.  Be  sure  to  refer  to  an  array  each  time  pupils 
are  not  sure.  Or,  you  may  encourage  them  to 
utilize  the  commutative  and  distributive  properties 
to  help  find  the  unknown  factor. 

Using  the  Text  Page 

•  Have  the  children  copy  and  complete  the  two 
tables  that  are  started  on  text  page  106.  These 
tables  should  be  written  side  by  side  on  a  piece  of 
paper  so  they  may  be  used  later  to  discuss  inter¬ 
relationships  and  generalizations. 

•  You  may  want  to  read  the  problems  in  Ex.  2-6 
for  pupils  with  reading  difficulties.  Be  sure  they 
understand  the  assignment  in  solving  the  problems. 

•  For  the  work  at  the  bottom  of  the  page,  point 
out  that  a  pupil  should  be  in  competition  with 
himself  to  constantly  increase  his  speed  without 
sacrificing  accuracy. 

Individualizing  Instruction 

Use  Extra  Examples  Set  72  as  needed.  It  may 
be  used  for  a  speed  test  if  desirable. 


i 
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Pupil’s  Objectives 

(a)  To  write  problems  according  to  direction 
based  on  given  information;  and  (b)  to  have 
written  practice  in  addition,  subtraction,  multi¬ 
plication,  and  division. 

Background 

The  language  of  mathematics  is  a  means  of  com¬ 
munication.  Each  symbol  used  in  a  mathematical 
sentence  expresses  an  idea.  The  ideas  expressed 
in  our  English  language  may  be  expressed  in  our 
mathematical  language.  Pupils  have  seen  problem¬ 
solving  involve  the  translation  of  ideas  from  our 
English  language  to  our  mathematical  language 
and  then  the  finding  of  a  solution. 

Translation,  however,  is  a  two-way  street  and 
yet,  children  are  seldom  given  experiences  in 
translating  from  the  mathematical  language  to  the 
English  language.  The  lesson  on  this  page  gives 
pupils  two  important  bits  of  information:  (1)  a 
mathematical  sentence,  and  (2)  a  social  setting 
to  which  it  may  be  applied.  Thus,  pupils  must  use 
the  mathematical  sentence  as  a  guide  to  what 
kind  of  problem  to  prepare  and  the  social  setting 
information  as  a  situation  for  the  problem. 

The  emphasis  in  this  lesson  should  be  on  the 
preparing  of  problems,  not  the  solving  of  them. 
Have  the  children  save  the  problems  they  prepare 
and  solve  them  at  another  time.  In  a  few  days 
this  possibility  will  be  suggested  to  you. 

Pre-Book  Lesson 

•  Use  local  information,  if  possible,  as  a  basis 
for  problems  which  you  will  discuss  with  the  class. 
For  example,  write  on  the  chalkboard, 

6X45 i  =  nf  6  parties,  45 ^  each  party. 

Ask  children  to  make  up  a  problem.  The  mathe¬ 
matical  sentence  tells  what  kind  of  problem  and 
the  other  information  tells  what  the  problem  should 
be  about.  Elicit  as  many  different  ways  of  stating 
the  problem  as  possible.  Be  sure  to  bring  out  in 


the  discussion  that  there  is  no  one  way  that  is 
more  correct  than  another. 

•  Write  mathematical  sentences  and  give  prob¬ 
lem  settings  for  addition,  subtraction,  and  division, 
as  suggested  above  for  multiplication.  Encourage 
as  much  creative  thinking  by  pupils  as  possible. 
Praise  expressions  of  unusual  or  clever  thinking. 
Try  to  avoid  stereotyping  the  statements  of  prob¬ 
lems  given. 

Using  the  Text  Page 

•  The  Pre-Book  activities  should  prepare  the 
children  to  proceed  independently  with  the  writing 
of  problems  for  Ex.  1-7  at  the  top  of  the  page.  Be 
available  to  help  pupils  spell  words  they  wish  to 
use  in  their  problems. 

•  It  may  be  necessary  to  conduct  a  quick  review 
of  how  to  check  the  result  of  each  operation  before 
assigning  the  written  work  at  the  bottom  of  the 
page. 

Note  that  in  the  addition  and  subtraction  ex¬ 
amples  some  4-place  numerals  are  used. 

Individualizing  Instruction 

•  Be  sure  to  save  the  set  of  problems  each  child 
has  written.  They  will  be  returned  to  the  children 
for  solving  in  the  near  future. 

•  Slower  learners  may  construct  arrays  for  the 
pairs  of  factors  6  and  6;  6  and  7;  6  and  8;  6  and  9 
and  then  show  the  sets  of  M.  and  D.  facts. 

•  More  capable  children  may  direct  small  groups 
of  children  in  the  Show-the- Answer  practice  game. 
Have  them  concentrate  on  multiplication  and 
division  facts — especially  those  in  which  6  is  one 
factor. 

Reminder 

Continue  to  develop  and  extend  the  ideas  that 
have  been  introduced  in  measurement,  geometry, 
uses  of  charts  and  graphs,  and  historical  develop¬ 
ment  of  numeration  systems. 
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*  With  the  help  of  a  social  setting,  pupils  are  to  translate  a  mathematical 
sentence  into  a  verbal  problem. 


Writing  Problems 

A.,  S.,  M.,  D.;  n-example  given  [W] 

^jlf 

Use  what  is  given  to  write  a  problem.  The  letter 
A.,  S.,  M.,  or  D.  tells  you  the  kind  to  write.  wordi  ng  wi  1 1  vary. 

1.  9x2 5$  =  nf  Christmas  tree  9  ft.  tall,  costing 
25<£  a  foot.  M. 

2.  4  +  5  +  3  +  6  =  n  4  strings  of  popcorn, 

4  ft.,  5  ft.,  3  ft.,  and  6  ft.  long.  A. 

3.  3  X  69 =  n$  3  strings  of  lights  costing  69 <£ 
a  string.  M. 

4.  S5.00  -  $1.75  =  %n  Colored  balls  costing 

$1.75,  paid  for  with  a  $5.00  bill.  S. 

5.  65  -f-  5  =  n  65  colored  balls,  i  of  them  near 
the  top  of  the  tree.  D. 

6.  $1.15  —  $0.89  =  %n  2  large  decorations,  one 
costing  $1.15  and  the  other  89  £.  S. 

7.  72  4-  6  =  n  72  candy  balls,  6  in  each  bag.  D. 


Written  Practice 

1-4.  Divide  by  6  and  check: 

5-8.  Add  475  and  check: 

9-12.  Multiply  by  9  and  check: 

13-16.  Subtract  289  and  check: 

17-20.  Divide  by  8  and  check: 


867 144,  R3  584  97,R2  573  95,  R3  738 


4,284 


965 1,440 

338  813 

780 

1,255 

3, '809 

106954 

54486 

63 

567 

918 

102 

600311 

728439 

575 

286 

5,330 

5,619 

36846,  R0 

19224,  R0 

496 

62,  R0 

42,  R7 

343 
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Table  of  D. 

Faets, 

Dividing  by  6 

1 

6)6 

2 

6)12 

3  4 

6)18  6)24 

5 

6)30 

6  7 

6)36  6)42 

8 

6)48 

9 

6)54 

Table  of  D.  Facts,  Answer  6 

6 

1)6 

6 

2)12 

6  6 
3)18  4)24 

6 

5)30 

6  6 
6)36  7)42 

rwtu*  ■ « Tra«»  m  «»*s*«r* 

6 

8)48 

6 

9)54 

Factors-product  relationship;  helpers  [O] 


*  For  each  of  Ex.  1-24,  tell  how  to  use  the  given  fact  to 
find  the  product  or  the  unknown  factor. 

i 


1. 

36  -f-  6  =  6, 

9. 

8  X  5  =  40, 

17. 

27  ^  3  =  9, 

so  42  -v-  6  =  n. 

so  8  X  6  =  n. 

so  w  X  9  =  27. 

i 

i 

2. 

6  X  9  -  54, 

10. 

45  -  9  =  5, 

18. 

36  =  4  X  9, 

- 

i 

so  54  -v-  6  =  «. 

so  45  -r-  n  =  9. 

so  36  -r-  w  =  4. 

c 

• 

3. 

4x8  =  32, 

11. 

6  X  8  =  48, 

19. 

48  -5-  6  =  8, 

1 

fi 

so  32  4-  4  =  n. 

so  6  X  9  =  n. 

so  n  X  6  =  48. 

4 

n 

4. 

28  =  7  =  4, 

12. 

7  X  5  =  35, 

20. 

6  X  7  =  42, 

so  n  X  4  =  28. 

so  7  X  6  =  n. 

so  42  =  6  =  h. 

e 

i 

5. 

8  X  6  =  48, 

13. 

4  X  6  =  24, 

21. 

5  X  7  =  35, 

so  6  X  n  =  48. 

so  24  -r-  4  =  «. 

so  35  =  n  =  7. 

t| 

6. 

36  -  9  =  4, 
so  9  X  4  =  n. 

14. 

32  -f-  4  =  8, 
so  n  X  4  =  32. 

22. 

48  =  6  =  8, 
so  w  -7-  8  =  5. 

1 

( . 

6  X  6  =  36, 

15. 

5  X  8  =  40, 

23. 

9  X  6  =  54, 

so  6  X  5  =  w. 

so  40  -r-  8  =  n. 

so  54  -4-  n  =  6. 

8. 

32  =  8  =  4, 

16. 

42  4-  6  =  7, 

24. 

35  =  5  =  7, 

n 

32 

so  4  X  8  =  n. 

so  42  -f-  7  =  n. 

so  35  -T-  «  =  5. 

108 

*  Another  activity  to  help  you  evaluate  mental  procedures! 
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Pupil’s  Objective 

To  use  what  has  been  learned  about  the  factors- 
product  relationship  as  a  basis  for  finding  the 
number  n  stands  for  in  multiplication  and  division 
sentences. 

Background 

The  tables  of  division  facts  in  which  6  is  a  factor 
are  the  first  division  tables  to  be  presented  and 
discussed  at  this  grade  level.  As  each  new  table  of 
multiplication  and  division  facts  is  introduced  and 
analyzed,  the  children  should  begin  to  recognize 
relationships  which  exist  among  the  various  tables. 
One  such  relationship  has  to  do  with  the  number  of 
new  facts  that  are  actually  included  in  each  new 
table  encountered. 

In  the  two  tables  of  division  facts  involving  6  as  a 
factor,  there  are  only  seven  new  facts  because  the 
others  were  included  in  tables  studied  previously. 
When  pupils  finally  study  the  tables  of  division 
facts  involving  9  as  a  factor,  there  will  be  only  one 
new  fact — that  in  which  the  two  factors  are  9  and  9. 

It  may  be  noted  again  that  all  multiples  of  6 
are  even  numbers.  This  statement  brings  to  mind 
that  when  one  factor  is  even ,  the  product  is  even.  Both 
factors  must  be  odd  in  order  for  the  product  to  be  odd. 

Pre-Book  Lesson 

•  Write  on  the  chalkboard  the  generalization, 
“Factor  X  Factor  =  Product.”  Ask  children  to 
tell  numbers  and  then  show  them  below  the  words 
to  make  several  true  mathematical  sentences. 

Now,  write  the  sentence,  “Product  Factor  = 
Factor.”  Have  children  again  show  numbers  below 
the  words  to  make  several  true  mathematical 
sentences. 

Ask  a  child  to  choose  a  pair  of  factors  and  their 
product  shown  in  any  of  the  multiplication  sen¬ 
tences.  Have  another  child  use  these  factors  and 
product  to  show  the  related  division  sentence. 

Engage  pupils  in  a  discussion  about  the  relation¬ 
ship  between  multiplication  and  division  in  terms 
of  known  factors  and  products.  Sometimes  two 


factors  are  known;  while  at  other  times  a  product 
and  one  of  its  factors  are  known. 

•  Continue  the  activity  until  you  are  sure  all 
pupils  see  the  inverse  relationship  between  multi¬ 
plying  and  dividing  by  the  same  number. 

Using  the  Text  Page 

•  Direct  pupils’  attention  to  the  two  tables  at 
the  top  of  the  page.  Ask  children  to  tell  similarities 
and  differences  between  them.  (In  both  tables  one 
factor  is  6,  and  so  on.) 

•  Have  pupils  identify  the  facts  that  are  not  new, 
and  then  the  facts  that  are  new. 

•  Call  attention  to  the  idea  that  all  the  products 
are  even  numbers. 

•  For  each  of  Ex.  1-24,  there  are  two  mathe¬ 
matical  sentences.  The  first  sentence  tells  some¬ 
thing,  the  second  sentence  asks  something.  Ask 
questions  about  each  exercise  such  as: 

What  does  the  first  sentence  tell  us? 

What  does  the  second  sentence  ask? 

In  what  way  can  we  use  the  first  sentence 
to  help  find  the  number  for  n  in  the  second 
sentence? 

Does  n  represent  a  factor  or  a  product? 

Individualizing  Instruction 

•  Distribute  the  problems  the  children  wrote 
for  text  page  107.  Have  them  solve  each  problem 
and  check  the  answer. 

•  Slower  learners  may  use  the  cards  they  prepared 
for  open  multiplication  sentences  and  answers  (see 
Teacher’s  Page  101).  In  this  activity,  they  are  to 
match  the  sentence  card  with  the  correct  answer 
card.  Ask  more  capable  children  to  check  the  matched 
cards. 

•  More  capable  children  may  write  mathematical 
sentences,  using  the  symbols  for  is  greater  than, 
is  less  than,  and  equals  to  show  relationships  of 
equality  and  inequality  between  multiplication 
and  division  combinations  (for  example,  6  X  2  < 
3X5).  Have  these  children  trade  with  others  to 
check  their  sentences  for  truth. 
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Pupil’s  Objectives 

(a)  To  review  and  summarize  many  important 
ideas  and  skills  that  have  been  learned  about 
multiplication  and  division;  (b)  to  have  written 
practice  in  finding  the  number  n  stands  for  in 
mathematical  sentences;  and  (c)  to  have  written 
practice  in  using  symbols  of  equality  and  inequality 
to  make  true  mathematical  sentences. 

Background 

This  mid-unit  test  covers  a  variety  of  important 
ideas  and  skills  (as  the  title  implies).  Each  chapter 
of  the  text  now  provides  one  or  two  of  these  mid¬ 
unit  tests  to  maintain  previously  taught  ideas 
and  concepts.  Take  full  advantage  of  the  oral 
lesson  here  to  review  and  summarize  these  perti¬ 
nent  ideas  about  multiplication  and  division: 

a.  For  any  pair  of  unequal  factors  there  is  a  set  of  four 
multiplication  and  division  facts.  If  the  two  factors  are 
equal ,  the  set  has  only  two  facts. 

b.  All  factors  { except  0)  have  many  multiples.  A 
multiple  of  a  factor  is  divisible  by  that  factor.  { Divisible 
means  there  is  no  remainder  greater  than  0.) 
Finding  the  greatest  multiple  of  a  factor  that  can  be  sub¬ 
tracted  from  a  number  is  a  very  important  skill  in  division. 

c.  Mathematical  sentences  may  indicate  two  or  more 
operations.  Parentheses  (  )  often  are  used  to  help  indicate 
each  of  them.  Work  indicated  inside  parentheses  should  be 
completed  before  doing  the  other  work. 

d.  When  dividing  a  whole  number  by  a  whole  number 
{other  than  0),  the  answer  will  always  be  equal  to  or  less 
than  the  product.  It  is  impossible  to  divide  by  0. 

e.  When  multiplying  a  whole  number  by  a  whole 
number  {other  than  0),  the  product  will  always  be  equal  to 
or  greater  than  the  greatest  factor.  When  0  is  a  factor, 
the  product  is  0. 

f.  The  whole  number  1  has  a  unique  property.  When 
7  is  a  factor,  the  product  is  equal  to  the  other  factor. 

The  written  work  for  Ex.  6-11  brings  into  use 
inverse  relationships:  Addition  of  a  number  is  undone 
by  subtraction  of  that  number  and  vice  versa.  Multiplica¬ 
tion  by  a  number  is  undone  by  division  by  that  nunber  and 
vice  versa. 

The  written  work  for  Ex.  12-17  affords  a  great 
deal  of  good  practice  in  using  all  operations  and 
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focuses  attention  upon  writing  true  mathematical 
sentences  by  using  the  symbols  of  equality  and 
inequality.  It  is  not  always  possible  to  use  =  and 
still  have  a  true  sentence. 

Pre-Book  Lesson 

There  is  no  need  to  engage  in  any  preparation 
for  the  oral  lesson.  The  following  suggestions  are  in 
preparation  for  the  written  work  at  the  bottom  of 
the  page: 

•  Review  briefly  the  inverse  relationship  between 
addition  and  subtraction  in  terms  of  known  addends 
and  their  sum.  Have  pupils  state  the  generaliza¬ 
tions  in  their  own  words  and  then  write  rz-sentences 
on  the  board  to  illustrate  the  ideas. 

Do  the  same  for  multiplication  and  division  in 
terms  of  known  factors  and  their  product. 

•  Write  the  symbols  >  and  <  on  the  board  and 
ask  children  to  tell  what  each  means.  Emphasize 
the  importance  of  writing  mathematical  sentences 
that  are  true.  Ask  children  to  write  a  simple  sen¬ 
tence  like  (4  — f—  7 )  <C  (6  X  2)  as  an  example  of  a 
true  sentence  in  which  a  symbol  of  inequality  is 
used.  Write  other  sentences  of  this  type  until  you 
are  confident  all  pupils  understand  the  use  of  the 
symbols  of  inequality.  They  are  familiar  with  the 
symbol  of  equality,  of  course. 

Using  the  Text  Page 

Be  sure  to  bring  out  all  the  ideas  discussed  in  the 
Background  section. 

Individualizing  Instruction 

•  Slower  learners  may  use  number-line  pictures 
to  find  products  and  unknown  factors  for  multi¬ 
plication  and  division  facts  not  yet  mastered,  as 
illustrated  below  for  30  -5-6  =  5. 


•  All  pupils  may  write  sentences  of  their  own 
using  the  inequality  symbols.  They  may  be  given 
to  other  children  to  check. 
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*  Many  Things 

Maintenance  [O] 

1.  54  =  6  X  9  Show  on, the  board  the  set  of  M.  and 

D.  facts.  Use  braces  {6*9=54,9*6  =  54,54+6  =  9,54*9=6} 


2.  Say  the  greatest  multiple  you  can  subtract  from  the 
dividend  for  each  of  Ex.  a-f. 

a.  6)43  42  b.  8)38  32  e.  9H2  36  d.  6)28  24  e.  3)28  27  f.  7)33  v 

_ _  _  28 

3.  On  the  board,  check  the  answer  58,  R2  for  4)234.  234=232+82  +  2 

=  234 

4.  Say  the  number  for  n  in  each  of  Ex.  a-f. 

a.  (5  X  7)  +  3  =  w  38  d.  (4  X  6)  +  (5  X  2)  =  n  34 

b.  (32  -  8)  -  4  =  n  20  e.  (18  -f-  3)  —  (8  -  5)  =  n  3 

c.  (3  +  2)  X  8  =  n  40  f.  (3  X  4)  -  (15  -f-  3)  =  n  7 


5.  Tell  how  you  would  know,  without  writing  the  work, 
that  the  answer  for  each  of  Ex.  a-f  is  wrong.  Addend  greater  than  sum 

e.  189  -  65  =  204 

-  Product  less  than  factor. 

b.  7  X  56  =  49Product  less  d.  123  >  3  =  167  Factor  greaterf.  9  X  24  =  22 

than  factor.  than  product. 

[W] 


a.  84 


Sum  less 


93r^rr  62  +  31  =  ss  ,hon  oddend. 


**  Write  your  work  to  find  the  number  for  22. 


6. 

8,111-6,070=  2,041 

22  +  6,070  =  8,111 

9. 

2,857+685=  3,542 

22  —  685  =  2,857 

7. 

189  +  3  =  63 

22  X  3  =  189 

10. 

9,000-6,062=  2,938 

6,062  +  22  =  9,000 

8. 

5,364-  758  =  4,606 

5,364  -  22  =  758 

11. 

7  x  115=  805 

72  -r-  7  =  115 

Write  the  work  for  each  of  Ex.  12-17.  Then  copy  the 
example,  writing  >  or  <  or  =  instead  of  ?  . 

735  >  328  1,386  >  954 

12.  (7  X  105)  .?_  (500  -  172)  15.  (7,964  -  6,578)  ?.  (9  X  106) 

13.  6)306  _?_  (9  x  46)  16.  8)488  .?.  (504  9) 

209  <  234  54  <  522 

14.  (717  -  508)  _?-  (6  X  39)  17.  (532  -  478)  _?.  (6  X  87) 


18.  Draw  and  label  pictures  of  ray  GH  and  ray  HG.  c*-  H>  h* — 
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**  In  preparation  for  the  written  work,  review  the  inverse  relationship  between  adding  and 
subtracting  a  number  (in  terms  of  addends  and  their  sum);  and  between  multiplying  by 
and  dividing  by  a  number  (in  terms  of  factors  and  their  product)  . 


How  Well  Do  You  Know  the  D.  Facts? 

Dividing  by  6;  answer  6  [W] 

Turn  to  page  106.  On  folded  paper,  write  the  answers 
for  rows  7-10.  Study  all  facts  until  you  know  them. 


Division,  Remainders  Greater  than  Zero 

Using  a  multiple  as  great  as  54  [O] 

Remember:  Always  use  the  greatest  multiple  which 
can  be  subtracted  from  the  dividend. 

1.  Why  do  you  use  the  multiple  36  and  not  42  when 
each  of  these  numbers  is  the  dividend  to  be  divided  by  6  ?v 

37  38  39  40  41  fL'.’T” 

dividend. 

2.  Tell  5  dividends  you  could  divide  by  6  and  use 

from  42  to  4/  from  24  to  29  from  54  to  59 

the  multiple  a.  42.A  b.  30.v  c.  24.A  d.  48. v  e.  54.A 

Any  5  whole  numbers  from  30  to  35  from  48  to  53 

Rows  3-5.  Say  the  answers. 

9,R2  6,R0  6,R3  4,R0  5,R3  6,R4  7,R4 

3.  5)47  8)48  4)27  8)32  7)38  6)40  5)39 

4,  R4  _ 7,  R3  _ 3,R6  6^3  {L.R0  3,R4  5,R3 

4.  9)40  6)45  8)30  9)57  4)32  7)25  9)48 

6,  R5  5,  R4  8,  R3  _ AR0  __6iR3  4,R2  9,R5 

5.  7)47  8)44  6)51  4)28  5)33  7)30  6)59 


+  Tell  the  first 

4 

6.  6)296 
8 

10.  5)425 


digit  in  the  answer  for  each  of  these: 

5  _ 5 


£ 


7.  9)459 

4 

11.  8)352 


8.  6)342 

4 

12.  9)378 


9.  8)424 

13.  6)210 


Copy  and  work.  Check  your  answers. 

64, R7  88, R0  33, R8 

14.  9)583  17.  6)528  20.  9)305 

81,  R0  62,R0  49, R0 

15.  5)405  18.  7)434  21.  294  -  6 

91, R3  87, R0  52,  R1 

16.  4)367  19.  5)435  22.  6)313 
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*This  activity  may  show  that  some  pupils  need  more  developmental 
work  before  proceeding  independently  with  Ex.  14-25. 


[w] 

$0.55. R0 

23.  5)52.75 

99,  R1 


24.  2)199 


so  52  Rn 

25.  4)52.08 
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Pupil’s  Objectives 

(a)  To  have  written  practice  with  the  D.  facts 
in  which  6  is  a  factor;  (b)  to  learn  more  about 
division  when  the  remainder  is  greater  than  0;  and 
(c)  to  have  written  practice  in  working  division 
examples  when  there  is  a  remainder  greater  than  0. 

Background 

No  new  ideas  are  introduced  on  this  page.  Each 
example  in  rows  3-5  has  a  quotient  shown  by  a 
1 -place  numeral  (with  a  remainder).  In  these 
examples,  it  is  important  to  stress  the  subtracting 
from  the  dividend  of  the  greatest  possible  multiple 
of  the  divisor.  The  subtraction  of  the  greatest 
multiple  is  the  ultimate  goal  toward  which  we 
should  be  moving  the  children.  However,  do  not 
stress  it  to  the  detriment  of  developmental  learning. 
If  the  child  is  still  working  at  a  less  mature  stage, 
it  would  do  more  harm  than  good  to  force  the  more 
abstract  level  too  soon.  Often,  children  try  to  do 
something  purely  to  please  the  teacher,  even 
though  they  are  not  ready  to  use  that  particular 
skill.  It  is  your  responsibility  to  praise  and  en¬ 
courage  children  to  use  whatever  level  of  under¬ 
standing  is  most  appropriate  for  them  at  the  time 
and  to  continue  to  use  gentle  persuasion  toward  a 
more  mature  type  of  response. 

In  Ex.  6-13,  each  example  requires  the  renaming 
of  hundreds  as  tens  before  the  division  can  be 
started.  Thus,  a  quotient  shown  by  a  2-place 
numeral  will  result.  The  thinking  in  these  examples 
requires  the  subtraction  of  the  greatest  possible 
multiple  of  the  divisor  from  the  tens,  renaming  the 
remaining  tens  and,  finally,  subtracting  the  greatest 
possible  multiple  of  the  divisor  from  the  ones. 

Teacher’s  Preparation 

Have  your  permanent  number-line  model 
mounted  on  the  board  or  draw  a  number-line 
picture  to  be  ready  for  use  in  the  Pre-Book  Lesson. 

Pre-Book  Lesson 

•  Ask  a  child  to  go  to  the  board  and  label  on  the 
number-line  picture  the  points  shown  for  the 


multiples  of  4  no  greater  than  40.  Ask  questions 
such  as: 

“What  is  the  greatest  multiple  of  4  that  can  be 
subtracted  from  20?  Find  the  point  shown  on  the 
number-line  picture.” 

“What  is  the  greatest  multiple  of  4  that  can  be 
subtracted  from  29?  from  30?  from  31?”  For 
each  of  these  numbers,  have  pupils  locate  the  point 
shown  for  the  greatest  multiple. 

“Come  to  the  number-line  model  and  indicate 
points  shown  for  two  numbers  for  which  20  is  the 
greatest  multiple  of  4  that  can  be  subtracted.” 
Give  this  same  direction  for  the  multiple  36. 

•  Have  children  label  the  points  shown  on  the 
number  line  for  multiples  of  6  and  then  carry  on  the 
same  kind  of  discussion  as  for  multiples  of  4. 

•  Write  on  the  board  an  example  like  6)31. 
Ask  a  child  to  come  to  the  number-line  picture  and 
locate  the  point  shown  for  the  greatest  multiple 
of  6  that  can  be  subtracted  from  31.  Ask,  “Is  30 
the  only  multiple  of  6  that  can  be  subtracted  from 
31?  What  are  others?  But,  which  multiple  is  the 
greatest  that  can  be  subtracted?” 

Continue  to  stress  that  other  multiples  may  be 
subtracted,  but  it  is  most  efficient  to  subtract  the 
greatest. 

•  Write  on  the  board  an  example  like  6)324. 
Elicit  from  pupils  that  the  first  step  in  this  example 
is  very  similar  to  the  first  step  in  the  previous  one, 
the  only  difference  being  that  here  we  work  with 
the  greatest  multiple  that  can  be  subtracted  from 
the  tens.  Continue  the  discussion  with  a  review 
of  renaming  the  extra  tens  and  then  dividing. 

Using  the  Text  Page 

•  Use  the  written  work  at  the  top  of  the  page  as  a 
trial  test  of  D.  facts  having  6  as  a  factor. 

•  The  oral  work  follows  the  Pre-Book  activities 
very  nicely.  Refer  to  the  number-line  model  if 
necessary  to  assist  in  the  discussion. 

•  Use  the  discussion  of  Ex.  6-13  as  a  basis  for 
determining  whether  pupils  are  ready  to  go  on  to 
the  written  work  at  the  bottom  of  the  page.  They 
may  need  more  developmental  work  with  this 
particular  skill  before  working  independently. 
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Pupil’s  Objectives 

(a)  To  review  what  has  been  learned  about 
rounding  numbers  to  estimate  answers  in  addition, 
subtraction,  and  multiplication;  (b)  to  learn  to 
estimate  answers  for  division  examples;  and  (c)  to 
have  written  practice  in  showing  estimates  for 
answers  in  mixed  computation. 

Background 

Throughout  the  entire  program  of  Mathematics 
We  Need ,  there  has  been  persistent  emphasis  upon 
the  relationship  between  a  pair  of  numbers,  under  a 
certain  operation,  and  the  result  found.  The 
generalizations  thus  derived  have  served  as  a  basis 
for  determining  whether  an  answer  makes  sense. 
On  text  page  81  there  is  a  short  oral  lesson  in 
utilizing  some  of  these  generalizations  for  deter¬ 
mining  the  reasonableness  of  answers. 

In  the  third  grade,  the  children  were  introduced 
to  more  refined  measures  for  checking  the  reason¬ 
ableness  of  an  answer  and  for  making  an  acceptable 
estimate.  Your  pupils  have  been  introduced  to 
rounding  numbers  to  the  nearest  ten  as  a  basis 
for  estimating  results  in  addition,  subtraction,  and 
multiplication. 

At  this  time,  pupils  begin  to  round  numbers  to 
estimate  results  in  division.  Estimated  answers 
are  rarely  exact,  but  in  many  life  situations  inexact 
results  satisfy  our  needs — they  are  “close  enough.” 
(Of  course,  we  must  know  when  they  are  close 
enough  and  when  we  must  have  more  accurate 
results.)  Skill  in  estimating  gives  the  learner  a 
quick  means  of  determining  the  reasonableness  of 
an  answer.  It  must  be  emphasized  that  estimating 
does  not  give  an  exact  answer,  but  merely  an  ap¬ 
proximate  answer  that  makes  sense.  Use  of  the 
term  about  should  be  encouraged.  In  the  Mathe¬ 
matics  We  Need  program  a  number  having  5  ones, 
such  as  65,  is  rounded  to  the  next  greater  ten. 

Teacher’s  Preparation 

You  will  want  to  have  your  permanent  number¬ 
line  model  mounted  so  it  can  be  seen  by  all  children. 


Pre-Book  Lesson 

•  Engage  the  class  in  a  discussion  concerning 
the  use  of  the  words  about  and  almost.  Perhaps 
there  are  32  children  in  your  class.  You  would  say, 
“What  do  I  mean  when  I  say  that  there  are  about 
30  children  in  our  class?”  Elicit  from  pupils  that 
we  mean  near  30,  but  not  exactly  30.  We  call  this 
rounding  a  number  to  the  nearest  ten.  Locate  points 
shown  on  the  number-line  model  for  numbers  such 
as  44,  83,  27,  69,  and  so  on,  and  have  pupils  tell 
for  each  the  nearest  ten. 

•  Locate  the  point  for  a  number  like  75.  Chil¬ 
dren  should  see  that  it  is  shown  halfway  between 
the  points  for  two  tens — 70  and  80.  Discuss  the 
fact  that  in  this  special  case  where  there  are  5  ones, 
we  always  round  the  number  to  the  greater  ten- 
in  this  case,  80. 

•  Draw  on  the  board  a  picture  of  a  portion  of  a 
number  line  and  label  points  shown  for  255,  260, 
265,  270,  .  .  .,  295.  Have  children  locate  the  points 
for  271,  286,  and  so  on,  and  tell  the  nearest  ten. 

•  Write  on  the  board  the  example  44  +  79. 
Direct  the  children  to  round  each  number  to  the 
nearest  ten  and  add  the  two  numbers  of  tens. 
(By  this  time,  they  should  be  able  to  add  4  tens 
and  8  tens  mentally.)  12  tens  is  about  the  same  as 
the  exact  answer,  123. 

•  Use  examples  like  93  —  48  and  6  X  28  to 
illustrate  the  use  of  rounding  in  order  to  estimate 
answers  for  subtraction  and  multiplication. 

•  Write  on  the  board  an  example  like  244  -s-  6. 
Round  244  to  the  nearest  ten.  Then,  divide  24  tens 
by  6.  The  estimated  answer  is  4  tens.  Work  two 
or  three  examples  like  this. 

Using  the  Text  Page 

•  The  oral  work  follows  very  closely  the  prepa¬ 
ration  of  the  Pre-Book  Lesson.  Use  number-line 
pictures  as  they  are  needed. 

•  In  Ex.  18-29,  pupils  are  to  think  the  estimated 
answer  for  each  example  and  show  it  on  paper. 
Then,  they  should  work  each  example  to  find  the 
exact  answer.  Be  sure  to  have  pupils  compare  the 
exact  answers  with  the  estimated  answers. 
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*  Slower  learners  may  use  a  number-line  model  to  help 
in  rounding  numbers  to  the  nearest  ten. 


*  Estimating  Answers 

A.,  S.,  M.,  D.  [O] 

1.  Round  each  number  to  the  nearest  ten. 
a.  52  so  b.  78  so  c.  63  60  d.  87  90  e.  55  60  1.  39  40 

In  Ex.  2-7,  which  answers  are  poor  estimates?  Why? 

30+60  90  50+20  70  40+30  70 

2.  34  +  57 


5.  82  -  43  40 


3.  52  +  15 
6.  89  -  44 


50 


4.  36  +  29 
7.  73  -  34  40 


Which  estimated  products  shown  for  Ex.  8-13  are 
good  ?  a  Which  are  poor  ?  Why  ?  See  E  * •  9, 10,11,12 

6X70  420 

8.  4  X  59  240  9.  6  x  72  dSfo  10. 

40x  9 


5x40 


200 


360 


12.  43  X  9 


13. 


11.  5  X  39 

To  estimate  a  quotient,  we  first  round  the  dividend  and 
then  divide.  When  rounded  to  the  nearest  ten,  318  is  320, 
or  32  tens,  and  463  is  460,  or  46  tens. 

Finish  and  explain  the  work  for  each  of  Ex.  14-17. 


14. 

164  4- 

4  = 

p 

Change  to  160  4-  4. 

Estimate,  -  ?_ . 

15. 

268  - 

3  = 

p 

Change  to  ?27<4~  3. 

Estimate,  ?9? 

16. 

155  -4- 

4  = 

p 

Change  to  ?164-  _?4 

.  Estimate,  ?4? 

17. 

323  4- 

8  = 

p 

Change  to  -?32°-4  ?8 

.  Estimate,-?4? 

[w] 


Write  estimated  answers  for  Ex.  18-29. 


9x50 


9  X  47 
3  X  51 


150 


50;50,R2 


18. 

53  +  18  70;71 

21. 

29  X  4  1 2  0;  1 16 

24. 

19  X  3  60;57 

27. 

9)452 

1  00;97 

19. 

82  -  6420,18 

22. 

6)342  50;57, R0 

25. 

62  -  14  50;48 

28. 

19  +  78 

32  0;3 1 6 

20. 

2  X  78  1 6 0;  1 56 

23. 

78  +  67 1 50;1 45 

26. 

183  4-  2  90;  9 1  ,R1 29 . 

79  X  4 

Now  copy  and  work  Ex.  18-29.  Check  your  answers. 
Compare  your  answers  with  your  estimates. 


Ill 


*  Estimating  Answers  and  Testing  Them 

A.,  S„  M.,  and  D.  [W] 

Write  an  ^-sentence  and  an  estimated  answer  for  each 
problem.  Then  work  the  problem  to  test  your  estimate.  ' 

1.  Dick’s  father  paid  him  35<£  for  shoveling  snow 

from  in  front  of  his  store.  Dick  shoveled  snow  5  times  ■ 

in  December  and  earned  ?  .  5x35«=n<f;  $2.oo;$i.75 

2.  Dick  liked  a  pencil  box  costing  83  <£.  To  buy  it,  he 
used  32 from  his  earnings  and  ?  more  from  his  bank.v 

83<f-32<t  =  n.f;  50«;  51*  » 

3.  In  January,  Dick  saved  i  of  the  $1.45  he  earned,  i 

so  he  saved  ?  that  month.  $1.45-  5  =  $n;  $o.3o;  $0.29  J 

4.  He  spent  what  was  left,  $1.16,  for  2  pens  of  the 

same  kind.  Each  pen  cost  ?  .  $i.i6^2=$n;  $o.6o;  $0.58  f 

5.  For  a  light  snowfall,  Dick  shoveled  about  22  min. 

For  a  heaw  snow  he  shoveled  about  18  min.  more,  or  a 
total  of  ?  min.  22+18=n;  40  min; 40  min- 

6.  Last  year  I  of  the  year’s  total  of  82  in.  of  snow  fell  in 
January.  In  that  month  ?  in.  of  snow  fell.  4i  in. 

7.  Three  years  before,  the  total  snowfall  was  more 
than  twice  last  winter’s  snowfall  of  82  in.  At  least  ?_  in. 
of  snow  fell  then.  2x82=n;  160  m.;  1 64  in. 

8.  If  you  used  a  6-inch  ruler  to  measure  126  in.  of  snow 
on  the  ground  at  one  time,  the  snow  would  be  deeper 
than  ?  lengths  of  the  ruler.  i26^6=n;  20  lengths;  21  lengths 

♦  Extra  Problems.  Work  Set  39. 

112 

*  Still  another  facet  of  the  problem-solving  program! 
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Pupil’s  Objectives 

(a)  To  estimate  answers  to  problems;  (b)  to 
find  the  solutions  to  problems  in  order  to  test  the 
estimates;  and  (c)  to  have  written  practice  in 
mixed  computation. 

Background 

The  rounding  of  numbers  to  the  nearest  ten  was 
utilized  in  the  previous  lesson  as  a  basis  for  esti¬ 
mating  results  of  all  four  fundamental  operations. 
In  this  lesson  the  skills  in  estimating  are  put  to  use 
in  determining  reasonable  answers  to  problems. 
Pupils  will  be  working  with  numerals  for  numbers 
of  dollars  and  cents.  Help  them  to  realize  that,  as 
for  other  numbers,  these  numbers,  too,  involve 
rounding  to  the  nearest  ten.  (For  example,  $6.35 
is  rounded  to  $6.40.)  Children  should  develop  the 
habit  of  making  a  quick  check  to  determine  whether 
an  answer  makes  sense  or  is  absolutely  ridiculous. 

The  enrichment  activity  provides  for  the  more 
capable  children  more  application  of  the  distributive 
property  to  the  division  operation.  The  principle 
involved  has  been  developed  intuitively  throughout 
;  the  teaching  of  division.  It  has  been  shown  that 
j  it  is  best  in  written  work  to  subtract  the  greatest 
multiple  of  the  divisor  from  the  dividend.  How¬ 
ever,  for  a  mental  short  cut,  we  need  not  subtract 
;  the  greatest  multiple  at  once.  Several  multiples 
i  of  the  divisor  whose  sum  equals  the  greatest 
multiple  may  be  subtracted  from  the  dividend. 
Three  different  ways  of  subtracting  multiples  of 
the  divisor  are  illustrated  below  for  the  example 
I  7)35. 

Using 
Greatest 
Multiple 

_5  _J3 

7)35  7)35 

-  35  (5  X  7)  -  14  (2 

0  21 

-  14  (2 
7 

-7  (1 


Note  that  in  each  illustration  a  total  of  five  7’s 
was  subtracted.  Several  other  ways  of  subtracting 
the  five  7’s  are  possible. 

In  the  enrichment  activity  the  approach  is 
somewhat  different  from  that  in  the  examples 
illustrated,  in  that  the  dividend  is  renamed  by  the 
child  before  he  does  any  dividing.  Most  children 
will  find  it  easier  to  complete  the  work  if  the  divi¬ 
dend  is  renamed  as  the  sum  of  multiples  of  the 
divisor,  as  shown  in  boxes  A  and  B,  rather  than  if 
renamed  otherwise,  as  shown  in  box  C. 

Teacher’s  Preparation 

Have  available  your  permanent  number-line 
model. 

Pre-Book  Lesson 

•  You  may  wish  to  review  rounding  numbers  to 
the  nearest  ten.  The  performance  of  your  pupils 
in  the  previous  lesson  should  serve  as  a  basis  for 
deciding  the  extent  to  which  review  is  necessary. 

•  We  encounter  many  situations  in  which  round¬ 
ing  numbers  and  estimating  the  answer  to  a  daily 
problem  will  fulfill  our  needs.  Consider  a  problem 
like  the  following: 

Twenty-eight  children  from  one  fourth- 
grade  class  and  34  children  from  another 
went  on  the  bus  to  the  museum.  About 
how  many  children  rode  the  bus? 

Impress  upon  the  class  that  an  approximate 
answer  is  adequate.  Pupils  should  be  able  to 
round  each  number  to  the  nearest  ten  and  then  add 
the  numbers  of  tens  to  get  an  answer  that  is  about 
the  same  as  the  exact  answer. 

•  Use  other  local  information  as  a  basis  for 
problems  using  subtraction,  multiplication,  and 
division.  Then,  ask  children  to  estimate  the  answer 
for  each  problem. 

•  If  children  are  having  difficulty  with  the 
multiplication  or  division  of  tens,  it  would  be 
appropriate  to  write  additional  examples  of  each 
type  and  build  further  understanding  and  skill. 
Strive  for  thinking  the  estimated  answer  without 
using  pencil  and  paper. 


Using 

Lesser 

Multiples 

_5 

7)35 


X 

7) 

-  28 

(4  X 

7 

X 

7) 

-  7 

(1  X 

0 

X 

7) 
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Using  the  Text  Pages 

•  Encourage  children  to  estimate  answers  for 
the  problems  and,  after  the  w-sentence,  to  write  only 
the  estimates.  Point  out  that  the  same  procedure 
as  for  other  numbers  is  used  when  numerals  stand 
for  numbers  of  dollars  and  cents,  as  noted  in  the 
Background  section. 

•  Read  the  problems  for  children  having  reading 
difficulties.  Make  sure  they  understand  each 
problem. 

•  After  pupils  have  written  an  estimate  for  each 
problem,  they  should  go  back  and  find  the  exact 
answer  for  it.  Ask  the  children  to  compare  the 
estimated  answer  with  the  exact  answer  to  see  if 
the  estimate  is  about  the  same  as  the  exact  answer. 

•  Most  children  should  be  able  to  do  the  written 
work  at  the  top  of  page  1 1 3  without  any  additional 
review  or  preparation.  Caution  children  about  the 
operation  symbols. 


Individualizing  Instruction 

•  The  work  in  box  C  of  the  enrichment  activity 
bears  considerable  discussion.  In  this  instance, 
54  was  renamed  34  -f-  20,  neither  number  a  mul¬ 
tiple  of  9.  Therefore,  in  dividing  each  of  these 
numbers  by  9,  we  get  two  answers  with  remainders 
greater  than  0.  The  addition  of  these  two  answers 
gives  an  answer  of  5,  R9.  In  several  previous 
lessons,  the  children  learned  that  the  remainder 
must  be  less  than  the  divisor;  otherwise,  the  divisor 
can  be  subtracted  once  more.  Discuss  and  develop 
this  idea  very  carefully.  In  order  to  explore  the 
idea  more  intensively,  rename  54  as  24  +  30.  The 


answers  for  the  divisions  (24  -5-  9  and  30-5-9) 
would  be  2,  R6  and  3,  R3.  Add  these  and  once  J 
more  we  get  the  result  5,  R9.  Try  other  ways  of  j» 
renaming  54  and  check  for  the  same  result. 

•  Slower  learners  may  find  the  following  helpful  : 
in  building  understanding  and  skill  in  estimation: 


83- 

-5-  80 

92- 

-5-  90 

+  59  - 

60 

-  46  - 

-*•  50 

140 

40 

87- 

— 90 

30 

X  6 

X  6 

7)208  - 

— 7)210 

540 

•  More  capable  children  may  find  challenge  and  ; 
excitement  in  the  following: 

a.  They  may  try  to  decide  in  advance  of  finding  j 
the  exact  answer,  whether  the  estimated  answer  j 
will  be  greater  than,  less  than,  or  equal  to  the  exact  : 
answer.  Perhaps  they  will  discover  some  generali-  \ 
zations  such  as:  In  multiplication ,  if  the  number  is 
rounded  down,  the  estimated  answer  will  be  less  than  the  \ 
exact  answer.  If  the  number  is  rounded  up,  the  estimate 
will  be  greater  than  the  exact  answer. 

b.  Some  of  the  pupils  may  be  able  to  go  one  step 
further  by  determining  in  advance  of  actual  com-  : 
putation  how  much  greater  (or  less)  the  estimated 
answer  will  be.  For  example,  thinking  may  be 
something  like  this:  “In  addition,  if  one  number  is 
rounded  up  4,  and  the  other  number  is  rounded 
down  2,  the  estimate  will  be  2  greater  than  the 
exact  answer.” 

•  Use  Extra  Problems  Set  39  as  it  may  be  needed. 
Pupils  may  use  the  set  for  extra  practice  in  esti¬ 
mating  answers;  in  writing  rz-sentences  for  prob¬ 
lems;  or  in  solving  problems. 
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Written  Practice 

A.,  S.,  M.,  and  D.  [Wl 

Copy  and  work  Ex.  1-9.  Check  your  answers. 

_ 16,  R 1 

1.  6)97  4.  3,000  -  876  2,124  7.  S25.ll  -  S17.06  $8.05 

44.  R0 


2.  6)264  5.  479  +  873  1,352  8.  4  x  239  955 

_ 43,  R6 

3.  89  X  6  534  6.  7)307  9.  $67.90  +  $25.90  $93.80 

Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

You  can  find  an  answer  for  a  division  example  by 
renaming  the  dividend  and  then  dividing. 


1.  For  7)42,  study  in  box  A  three  ways 
the  dividend  may  be  renamed.  What  is 
the  answer  each  time?  6 


3  -f-  3,  or  _  ?6 


(a)  7)21  +  21 

2  +  4,  or  _  ?6 


2.  For  6)45,  study  in  box  B  one  way 
the  dividend  may  be  renamed  so  the  first 
addend  is  a  multiple  of  the  divisor. 

a.  Rename  45  showing  another  multiple 

of  the  divisor  as  the  first  addend.  Renaming  will  vary. 

b.  Rename  45  still  another  way  and  divide.  v 

Renaming  will  vary. 

3.  h  of  54  =  n  Study  in  box  C  how  54  may 
be  renamed  so  neither  addend  is  a  multiple 
of  the  divisor. 

The  sum  of  the  remainders  is  (7  +  2),  or  9. 
Think  why  the  answer  for  the  division  is  6.  v 

The  divisor  is  9  also,  so  the  quotient  should  be  1  greater  than  5,  or  6. 

Ex.  4-7.  Copy,  rename  each  dividend  in  two 
different  ways,  and  divide  as  in  one  of  boxes 

^ Renaming  will  vary. 

7,R2  _ 5,R7  _ 4^R5  8,R2 

4.  4)30  5.  8)47  6.  7)33  7.  6)50 


(b)  7)14  +  28 

5+1,  or  .?( 

(c)  7)35  +  7 


B 


3+  4,  R3 


6)18  +  27 


7,  R3 


9)34  +  20 
3,  R7  +  2,  R2 
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Other  Fraction  Numbers 

Several  parts  of  a  single  thing  [O] 

1.  Cake  A  was  cut  into  _?5  parts  of  the  same  size. 
Jack  ate  one  of  these  parts.fjfth 

a.  The  piece  Jack  ate  is  1  .  ?.  of  the  whole  cake. 

b.  On  the  board  write  a  fraction  to  name  the  fraction 
number  for  this  part.  j 

fi  fths 

2.  Four  pieces,  or  4  .  ?.  of  the  cake,  were  left.  The 
fraction  t  names  the  fraction  number  for  these  parts. 
In  this  fraction,  what  digit  shows  the  number  of  parts 
of  the  same  size  in  the  whole  cake? 5  What  digit  shows 
the  number  of  those  parts  being  thought  about  or  being 
talked  about  ?  4 

3.  Cake  B  was  cut  into  _?9  parts  of  the  same  size. 

a.  Each  part  is  1  ?  .  of  the  whole  cake. 

b.  Write  on  the  board  the  name  for  the  fraction 
number  for  one  piece,  t 

4.  Mrs.  Clark  put  nut  meats  on  3  pieces  of  cake  B. 

L  #  ninths 

a.  The  part  with  nut  meats,  then,  is  3  -  ?  of  the  whole 

r  ninths 

cake.  The  part  with  no  nut  meats  is  6  . 

b.  Or,  the  fraction  naming  the  fraction  number  for 
the  part  with  nut  meats  is  t  and  for  the  part  with  no  nut 
meats  is  ~t.6 


5.  Do  I  of  the  cake  and  t  of  the  cake  together  make  up 

.1  -it  1  Ae\vn_  *1  They  make  up  all  the  parts  into  which  the 

the  whole  cake ?A  Why ?whoie  is  separated. 


6.  Can  there  be  V3  of  one  cake?NoWhy?  if  a  whole  cake  is 

separated  into  ninths,  there  are  9  pieces  of  the  same  size,  or  ^  in  all. 

7.  Can  i  name  the  whole  cake?NoWhy?  it  names  only  7  of 

the  9  parts  of  a  whole. 
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Pupil’s  Objectives 

(a)  To  review  some  of  the  ideas  studied  about 
fraction  numbers  |  through  y1^;  and  (b)  to  learn 
about  naming  with  a  fraction  two  or  more  parts 
of  the  same  size  in  a  whole. 

Background 

A  series  of  lessons  dealing  with  fraction  numbers 
was  introduced  in  grade  3.  On  pages  21,  42,  and 
43  of  this  text,  your  pupils  reviewed  these  ideas. 
Some  discussion  of  the  technical  terminology  used 
later  in  the  Mathematics  We  Need  program  may  be 
appropriate  at  this  time.  The  non-negative  ra¬ 
tional  numbers  are  defined  as  the  set  of  numbers 

which  may  be  named  in  the  form  ^  where  a  repre¬ 
sents  a  whole  number  and  b  represents  a  counting 
number.  Notice  that  this  is  the  set  of  numbers 
which  in  this  book  we  call  fraction  numbers.  The 
set  of  non-negative  rationals,  of  course,  includes 
the  whole  numbers  since  they,  too,  may  be  named 
by  fractions  (for  example,  2  =  f).  At  this  level 
of  the  children’s  progress  toward  mathematical 
maturity,  the  following  terminology  and  distinc¬ 
tions  are  made: 

a.  Part.  The  term  part  is  used  in  connection  with 
an  object,  a  segment,  and  a  set. 

b.  Fraction  number.  The  term  fraction  number  is 
used  when  referring  to  a  number  idea.  One  half, 
two  thirds,  and  three  fourths  of  an  object  or  a 
set  are  all  number  ideas  which  we  may  call  fraction 
numbers. 

c.  Fraction.  In  this  program,  fraction  is  used  when 
referring  to  the  symbol  or  numeral  which  names  a 
fraction  number. 

d.  Equal  and  equivalent.  We  talk  about  parts  of  an 
object  being  of  the  same  size,  parts  of  a  set  being 
equivalent,  and  numbers  for  these  parts  being 
equal. 

As  you  are  fully  aware,  it  is  possible  to  make  a 
fetish  of  the  teaching  of  terminology.  The  ideas 
underlying  the  terminology  are  much  more  im¬ 
portant  than  the  terminology,  per  se.  A  child’s 
vocabulary  builds  slowly  and  we  all  must  be  patient 
in  guiding  this  vocabulary  growth.  In  mathe¬ 


matics,  proper  use  of  vocabulary  helps  build 
precision  and  clarity.  Clarity  is  associated  with 
understanding  and  rote  memorization  of  terms  has 
no  place  in  the  program. 

Often,  we  hear  reference  to  the  top  number  of  the 
fraction.  Try  to  avoid  this  terminology.  A  fraction 
has  a  numeral  above  the  fraction  bar,  and  a  numeral 
below  the  fraction  bar.  Each  of  these  numerals 
refers  to  a  number,  the  numerator  or  the  denominator . 
In  the  next  lesson,  these  terms  will  be  introduced 
to  your  pupils. 

Teacher’s  Preparation 

For  this  lesson,  it  is  important  to  be  able  to  show 
parts  of  a  single  object.  It  would  be  very  useful 
for  you  (and  the  pupils,  if  possible)  to  have  cutout 
parts*  for  use  on  a  flannel  board*.  There  are 
many  commercially  prepared  materials  of  this 
type.  Or,  it  is  not  too  difficult  to  cut  parts  from 
flannel  or  felt  to  be  used  on  the  flannel  board. 

Perhaps  you  saved  the  fractional  parts  made  for 
the  lesson  on  text  pages  42  and  43.  If  so,  they 
should  be  made  available  for  use  in  the  Pre-Book 
Lesson. 

Pre-Book  Lesson 

•  Conduct  a  brief  review  of  fraction  ideas  that 
have  been  taught.  For  example,  show  one  whole 
on  the  flannel  board  and  then  have  a  child  come  to 
the  board  and  select  a  part  that  is  the  same  size  as 
one  half  of  the  whole.  Ask,  “How  many  halves 
make  one  whole?”  Confirm  the  pupil’s  response  by 
comparing  the  one  whole  with  2  halves.  Then, 
write  the  symbol  \  on  the  board  as  a  way  of  naming 
one  of  the  halves.  Bring  out  in  the  discussion  that 
the  numeral  below  the  fraction  bar  tells  how  many 
of  that  particular  size  (^)  make  one  whole. 

•  Repeat  the  above  demonstration,  participation, 
and  discussion  with  one  third,  one  fourth,  one  fifth, 
and  so  on,  to  one  tenth  of  a  whole.  If  you  have 
fractional-part  kits  for  pupils,  it  would  be  extremely 
valuable  for  each  child  to  participate  at  his  desk 
in  showing  the  parts  under  discussion. 

*See  1  and  2,  page  xix. 
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•  With  the  same  materials,  ask  the  children  to 
show  two  thirds,  four  fifths,  six  ninths,  three  eighths 
and  seven  tenths.  After  showing  each  of  these 
parts  of  a  whole,  write  on  the  board  the  fractions 
we  use  to  denote  them  (§,  f,  f,  to)- 

Stress  the  interpretation  of  each  fraction-number 
symbol  (both  the  top  and  bottom  numerals). 

•  The  demonstration  and  discussion  involving 
fractional  parts  should  bring  out  the  following 
ideas: 

a.  Two  of  the  ^’s  make  one  whole,  three  of  the 
Tf’s  make  one  whole,  and  so  on,  to  ten  of  the  to’s- 

b.  Two  (or  more)  fractional  parts  named  by  the 
same  fraction  are  the  same  size  only  when  they  are 
parts  of  the  same  object  or  of  different  objects  of 
the  same  size. 

c.  As  the  fractional  parts  of  one  whole  get 
smaller,  there  are  more  parts  of  the  same  size  in 
the  whole  (the  numeral  below  the  fraction  bar 
shows  a  greater  number). 

Using  the  Text  Pages 

•  The  exercises  in  the  oral  lesson  make  reference 
to  pictures  in  the  text.  Make  extensive  use  of 
fractional  parts  on  the  flannel  board  to  help  with 
each  exercise  as  needed.  It  is  very  important  to 
stress  the  idea  that  fractional  parts  are  not  asso¬ 
ciated  with  merely  one  shape.  The  pictures  at 
the  top  of  page  115  should  help  with  this  im¬ 
portant  idea. 

•  In  Ex.  6,  help  pupils  realize  that,  since  f  of  a 
cake  make  one  whole  cake,  more  than  one  cake 
is  needed  to  show 

•  More  capable  children  should  have  no  difficulty 
with  the  written  work.  However,  you  may  wish 
to  cover  this  material  orally  with  the  slower  learners 
before  asking  them  to  write  the  answers. 

Individualizing  Instruction 

•  Slower  learners  may  need  additional  work  with 
fractional-part  materials.  An  activity  with  a 
game-like  quality  in  which  you  or  one  of  the  more 
capable  children  would  serve  as  a  leader  could  be 
organized  as  follows: 

Each  child  should  have  a  whole  object  and  sets 
of  fractional  parts  of  different  sizes.  It  is  helpful 


for  each  set  of  parts  to  be  of  a  different  color 
(i.e.,  |’s  red,  5’s  orange,  and  so  on). 

Ask  all  children  to  hold  up  one  orange  piece. 
Then,  ask  a  child  to  tell  what  part  of  the  whole  this 
represents.  Have  the  child  tell  why. 

Direct  children  to  hold  up  3  orange  pieces  and 
tell  what  part  of  the  whole  is  represented,  (£) 

Variety  may  be  added  to  the  activity  by  having 
different  children  tell  the  others  what  to  hold  up. 
Also,  you  may  ask  them  to  hold  up  §  of  the  whole, 
and  so  on.  At  all  times,  ask  questions  and  give 
directions  which  require  pupils  to  reveal  their 
understandings. 

•  The  following  number-line  activity  may  be 
appropriate  for  all  pupils: 

a.  Duplicate  a  page  with  several  number-line 
pictures  on  it. 

b.  Use  these  pictures  to  label  the  first  two  points 
for  the  whole  numbers  0  and  1.  Then  separate 
each  line  segment  shown  between  these  two  whole- 
number  points  into  two  or  three  or  six,  and  so  on,  to 
ten  parts  of  the  same  size. 

c.  Direct  pupils  to  label  points  shown  in  each 
unit  segment  and  draw  arrows  to  show  fractional 
parts  of  the  segment,  as  indicated  below. 


0  1 


— • - 

- ♦ - 

1 

2 

0 

1 

— ^ — 

1 

4 

2 

4 

3 

4 

5 

>. 

0 

8 

1 

1  1  A  A  A  A  I 

8  8  8  8  8  8  8 


•  Duplicate  or  write  on  the  chalkboard  sentences 
like  these.  Have  pupils  use  <  or  >  to  make  each 
a  true  sentence. 


1  1 

4 - 8 

3  6 

7  —  7 

2  1 

3  —  4 

i  1 
9  __  5 
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8.  The  inside  of  triangle  CDE  is  shown  separated  into 
_  ?6  parts  of  the  same  size. 

sixths  sixths 

a.  Two  _?_  of  the  inside  are  shown  gray;  4  _?.  are 
shown  white. 

b.  The  fraction  number  for  the  gray  part  is  f ;  the 
fraction  number  for  the  white  part  is  I.  In  the  fraction  f? 

The  number  of  parts  of  the  same  size  in  the  whole. 

what  does  6  show ?A  What  does  2  shoW?The  number  of  parts  being  considered. 

eighths 

9.  In  the  inside  shown  for  square  FGHI ,  3  _?_  are 

eighths 

gray;  5  _?_  are  white.  On  the  board  show  the  fraction 
number  for  the  gray  part  ;|  for  the  white  part,  f 

10.  The  inside  of  rectangle  JKLM  is  shown  separated 
into  _  ?l°  parts  of  the  same  size. 

a.  Which  fraction  below  names  the  fraction  number 

r  .  ^4  .....  Four  of  the  ten  parts  of  the  same  size 

for  the  gray  part  Why?  shown  are  gray. 

b.  Which  fraction  below  names  the  fraction  number 

r  i  .  •  .  6  virn  -\  Six  of  the  ten  parts  of  the  same  size  shown 

for  the  white  part  ?ro Why?  ore  white. 

10  6  _6_  4  3  4 

6  4  10  5  7  10 

[W] 

11.  Name  the  fraction  numbers  for  the  white  part 
inside  each  of  circles  N-R  shown  below. 


12.  Name  the  circle  shown  above  for  which 
a.  f  of  the  inside  is  pink,  q  b.  y  of  the  inside  is  pink,  o 
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Working  with  the  New  Fraction  Numbers 

Parts  of  a  single  thing  or  of  a  set  [O] 

Do  your  work  for  Ex.  1  and  2  on  the  board. 

1.  For  each  of  the  rectangles  pictured,  show  the 
fraction  number  for  the  white  part  of  the  inside. 

2.  In  each  fraction  you  have  written,  ring  the  numeral 
that  shows  the  number  of  parts  of  the  same  size  in  the 
whole. 

The  numeral  below  a  fraction  bar  shows  the 
number  of  parts  of  the  same  size  into  which 
the  whole  is  separated.  This  number  is  called 
the  denominator. 

3.  In  to,  what  shows  the  denominator?  io 

4.  When  the  denominator  is  9,  what  do  you  know?v 

There  are  9  parts  of  the  same  size  in  the  whole. 

5.  In  each  of  the  fractions  you  wrote  for  Ex.  1,  how 
does  the  numeral  above  the  fraction  bar  help  to  name 
the  number  for  the  parts  you  are  thinking  about  ?v 

It  shows  the  number  of  parts  being  considered. 

The  numeral  above  the  fraction  bar  shows 
the  number  of  parts  being  thought  about.  This 
number  is  called  the  numerator. 

6.  In  7,  what  does  the  numeral  above  the  bar  show-*, 

The  numerator  (the  number  of  parts  being  considered). 

*7.  In  each  of  the  fractions  you  wrote  for  Ex.  1, 

a.  what  does  the  numeral  below  the  fraction  bar  show?v 

The  denominator  (the  number  of  parts  of  the  same.size  in  the  whole). 

b.  what  does  the  numeral  above  the  fraction  bar  show?v 

jjg  The  numerator  (the  number  of  parts  being  considered). 

*This  and  similar  examples  should  be  used  to  guide 
pupils  in  correct  interpretation  of  fraction  symbols. 
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Pupil’s  Objective 

To  learn  the  meaning  of  the  terms  “denomina¬ 
tor”  and  “numerator.” 

Background 

Children  were  introduced  first  to  the  set  of 
counting  numbers.  They  soon  learned  that  this  set 
plus  zero  composes  the  set  of  whole  numbers.  The 
set  of  numbers  now  being  studied — the  fraction 
numbers — are  considered  members  of  the  set  of 
rational  numbers.  The  set  of  whole  numbers  may 
also  be  considered  members  of  this  set.  In  the 
fourth  grade,  consideration  will  be  given  to  the 
non-negative  portion  only  of  the  set  of  rational 
numbers.  Informally  and  intuitively,  your  pupils 
have  had  contact  with  the  negative  numbers — part  of 
the  set  of  rational  numbers — but  they  will  receive 
more  rigorous  treatment  at  a  later  date. 

For  fourth-graders,  a  number  may  be  considered 
a  rational  number  if  it  can  be  expressed  as  the 
division  of  a  whole  number  by  a  counting  number. 
Thus,  numbers  like  y,  y,  yy,  and  f  are  all  rational 
numbers.  Some  of  the  operations  and  properties 
developed  for  the  counting  numbers  and  the  whole 
numbers  are  now  extended  to  the  fraction  numbers. 

The  terms  numerator  and  denominator  are  intro¬ 
duced  for  the  first  time  in  this  lesson.  The  mean¬ 
ings  of  the  numerals  above  and  below  the  fraction 
bar — showing  the  numerator  and  the  denominator 
— have  been  discussed.  Even  though  the  formal 
terms  are  presented  in  this  lesson,  pupils  must  be 
given  time  to  build  them  into  a  permanent  vo¬ 
cabulary. 

The  denominator,  indicated  by  the  numeral  below 
the  fraction  bar,  gives  the  name  to  the  fractional 
part  under  consideration.  It  tells  how  many  parts 
of  the  same  size  there  are  in  the  whole. 

The  numerator,  indicated  by  the  numeral  above 
the  fraction  bar,  tells  how  many  of  the  particular 
fractional  parts  are  being  considered.  It  some¬ 
times  helps  to  think  of  the  numerator  in  the  same 
way  as  we  think  of  a  whole  number,  since  a  whole 
number  and  a  numerator  both  tell  us  how  many 
items  we  are  considering. 


Pre-Book  Lesson 

•  Use  fractional-part  cutouts  to  review  the  ideas 
that  were  presented  in  the  previous  lesson.  Have 
pupils  show  §,  f-,  §,  and  so  on,  on  the  flannel  board. 
Then,  have  another  child  write  on  the  board  the 
numeral  for  the  parts  shown.  Be  sure  to  interpret 
the  top  and  bottom  symbols  of  the  fraction. 

•  Introduce  the  terms  numerator  and  denominator . 
Write  each  word  on  the  chalkboard.  Help  pupils 
with  the  pronunciation  and  spelling  of  the  words, 
attaching  as  much  meaning  as  possible  to  each 
word.  Use  the  terms  frequently  and  encourage 
pupils  to  use  them.  Ask,  “What  is  that  new  word 
we  learned  that  tells  how  many  parts  of  a  certain 
size  there  are  in  a  whole?  Who  can  help  pronounce 
the  word?  Let’s  all  say  the  word  together.” 

Ask  children  to  state  in  their  own  words  the 
meanings  of  the  new  terms.  They  are  defined  on 
the  text  page. 

•  All  work  in  these  two  lessons  has  been  in  refer¬ 
ence  to  one  part  or  several  parts  of  one  whole  object. 
Now,  show  a  set  of  8  blocks.  Ask  a  child  to  place  3 
of  the  set  of  blocks  on  a  piece  of  paper.  Ask  another 
pupil  to  name  the  fraction  number  for  the  part  of 
the  set  they  have  placed  on  the  paper  (■§).  Have 
children  tell  how  the  fraction  number  (■§)  for  part 
of  a  set  of  8  is  similar  to  the  fraction  number  (■§) 
for  part  of  one  object. 

Using  the  Text  Pages 

•  All  of  the  oral  lesson  should  be  a  review  except 
that  now  the  terms  denominator  and  numerator  are 
used.  Have  pupils  state,  once  more,  in  their  own 
words  the  meaning  of  the  terms  numerator  and 
denominator  before  reading  the  definitions  stated  in 
the  text. 

•  Most  children  should  not  have  difficulty  with 
Ex.  9-20.  Help  them  to  realize  that  in  Ex.  19,  the 
fraction  number  represents  more  than  one  whole. 
Permit  pupils  to  use  fractional-parts  cutouts  to 
guide  their  work  if  they  wish. 

•  Ex.  21-25  may  present  some  difficulty  for 
pupils.  You  may  wish  to  develop  this  material 
orally  with  the  use  of  objects  and  written  work  on 
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the  chalkboard.  It  is  important  that  pupils  under¬ 
stand  that  for  these  exercises  they  are  working 
with  sets  of  objects  rather  than  with  a  single  object. 
Note  the  discussion  in  the  Pre-Book  lesson.  For 
Ex.  22,  it  is  possible  for  a  child  to  write  either  “f” 
or  for  a  correct  answer.  For  Ex.  25,  he  could 
write  “f”  or  “§”,  but  these  pupils  will  write  frac¬ 
tions  using  the  numerals  given  in  each  exercise. 

Individualizing  Instruction 

•  Slower  learners  may  need  more  work  with  objects 
to  help  them  in  understanding  fraction  numbers 
for  parts  of  a  set.  Perhaps  they  need  additional 
work,  too,  with  finding  parts  of  one  whole  object 
and  the  writing  of  the  numerals. 

•  All  pupils  may  fold  a  strip  of  paper  (2"  X  12") 
into  halves,  another  into  fourths,  and  another  into 
eighths.  By  comparing  the  three  folded  strips, 
pupils  can  find  and  establish  the  following  rela¬ 
tionships: 

a.  Two  of  the  fourths  are  the  same  size  as  one 
of  the  halves. 

b.  Four  of  the  eighths  are  the  same  size  as  one 
of  the  halves. 


c.  Four  of  the  eighths  are  the  same  size  as  two 
of  the  fourths. 

d.  Six  of  the  eighths  are  the  same  size  as  three 
of  the  fourths. 

•  More  capable  children  may  prepare  a  large  class 
chart  showing  one  whole  and  various  fractional 
parts  which  make  up  one  whole.  The  chart  should 
be  about  24"  in  height  and  about  16"  wide.  Strips 
two  inches  wide  should  be  pictured  to  show  the 
whole  and  various  parts  which  make  one  whole,  as 
shown  below. 


One  Whole 


Two  Halves 


Three  Thirds 


Four  Fourths 
and  so  on  to 


Ten  Tenths 


Teacher’s  Page  1  1 7 


8.  Circle  Q.  What  is  the  numerator  of  the  fraction 
number  for  the  pink  part  of  the  inside  shown?  3 


[W] 


Draw  pictures,  or  models,  of  four  squares.  Separate 
the  inside  of  each  one  and  color  to  show 


9.  two  sixths. 


10. 


5. 


11.  three  fourths. 


12. 


2 

3. 


R 


T 


Show  the  numerator  of  the  fraction  num¬ 
ber  for  the  white  part  shown 

13.  inside  R.  5  14.  inside  S. 1 

15.  inside  T. 4 

Show  the  denominator  of  the  fraction 
number  for  the  gray  part  shown 

16.  inside  TJ  17.  inside  fl.s 

18.  inside  S’. 6 

Write  the  fraction  that  shows 

19.  6  as  the  denominator  and  9  as  the  numerator  of  a 
fraction  number.  I 

20.  2  as  the  numerator  and  7  as  the  denominator.^ 


For  each  of  Ex.  21-25,  show  the  fraction  number  for 
the  parts  of  a  set  sewed,  lost,  spent,  and  so  on. 

21.  Kay  has  sewed  on  7  of  the  10  buttons  she  has.i^ 

22.  Joe  has  lost  6  of  his  9  red  marbles  .f 

23.  Alice  had  8  nickels.  She  spent  5  of  them.i 

24.  On  a  test  of  9  examples,  Ruth  missed  2  examples.9 

25.  Helen  has  read  6  of  the  8  pages  in  her  story,  i 
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*  You  may  consider  this  as  preparation  for  the  computation  test  on  page  121 . 


1. 


2. 

3. 

4. 

5. 


*To  Keep  in  Practice 

Copy  and  work. 


7,091  -  6,882  209 

7. 

169  X  4  676 

13. 

$81.43  -  $2.87  $78.56 

8. 

1,400  -  879  521 

14. 

3,487  +  4,220  7,707 

9. 

6)393  65, R3 

15. 

8  X  $1.06  $8.48 

10. 

996  -f  407  i(403 

16. 

$54.88  -  $20.99  $33.39 

11. 

3  x  $2.87  $8.6i 

17. 

A.,S.,M.,D.  [W] 
$0.31  ,R0 

$2.79  9 

582<t,  or  $5.82 

6  X  97<£ 

$0.93(R0 

2)$1.86 

$8.94 

3  X  $2.98 

7,793 

8,569  -  776 


6. 

$2.76  -j-  4  $0.69, r 0  12.  6)576 

96, R0 

18.  7)248  35, R3 

$78.75 

19. 

458  +  721  +  204  +  756  2,139 

22. 

$31.82  +  $2.00  +  $44.93 

$51 .30 

20. 

48  +  89  +  63  +  76  +  80  $56 

23. 

$8.21  +  $36.50  +  $6.59 

$35.84 

21. 

4,321  +  1,734  +  2,028  8,083 

24. 

$5.89  +  $9.99  +  $19.96 

$  Extra  Examples.  Work  Set  73. 


Do  You  Make  Mistakes? 

Diagnostic  Test  3 

Copy  and  work.  Check  your  answers  for  rows  4  and  5. 


1— 1 

• 

r - ! 

a  b  c 

9  6  6 

6)54  8)48  7)42 

Study 

Pages 

Practice: 
Use  Sets 

104-106, 

108 

- 

_ 

2. 

“*XRT  “ . . B'.WZ  ~ — “  '4,R'6 . . 

7)39  50  -s-  6  9)42 

76-81, 

110 

\ 

72 

. J 

3. 

42  54  48 

7x6  6x9  8x6 

95-99, 

101 

i 

1 

4. 

._n.R0  '32c.R0  $0.1 8,R2c 

5)65  3)96#  $0.74  -  4 

82-83, 

86-87 

81.RT  T95.R3  $1.22.R4« 

5.  6)487  978  -  5  7)$8.58 

. . . 

84-89 

69-71 

t -  — 1 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  computational  skills; 
(b)  to  diagnose  ability  in  the  skills  learned  in 
Chapter  3  in  order  to  identify  and  remove  sources 
of  difficulty;  and  (c)  to  evaluate  problem-solving 
ability. 

Background 

The  next  four  pages  contain  the  four  regular 
end-of-chapter  tests,  as  well  as  some  mixed  practice 
in  the  four  operations,  as  reviewed  and  taught  in 
Chapter  3. 

Please  keep  in  mind  that  proper  appraisal  of  the 
child’s  total  arithmetic  ability  must  be  based  upon 
these  tests  as  a  group.  Each  measures  an  important 
part  of  total  mathematical  development.  Also, 
an  effort  should  be  made  to  observe  what  desirable 
arithmetic  attitudes,  appreciations,  and  values 
the  child  possesses. 

Pre-Book  Lesson 

•  Let  the  children  quickly  scan  the  four  pages  of 
tests,  reading  directions  and  noticing  content. 
Then,  have  all  books  closed. 

•  Set  the  stage  for  the  evaluation  program  by 
discussing  with  the  children  what  they  learned 
and  what  they  think  they  should  retain  from  Chap¬ 
ter  3.  Make  a  note  of  what  they  emphasize  and 
omit,  in  order  to  evaluate  your  teaching  program. 
Do  your  best  to  promote  healthy  attitudes  about 
tests. 

Using  the  Text  Pages 

•  You  may  wish  to  use  the  practice  work  at  the 
top  of  text  page  118  as  a  “breather”  between  the 
diagnostic  and  problem-solving  tests.  The  practice 
work  may  be  considered  preparation  for  the  com¬ 
putation  test  on  page  121. 

•  It  would  be  appropriate  to  duplicate  the 


diagnostic  test  on  paper  for  pupils  in  order  to 
eliminate  the  copying  activity  from  the  testing 
situation.  Note  that  there  are  several  different 
types  of  division  examples  in  the  diagnostic  test. 
Pupils  may  have  mastery  of  some  types  while 
lacking  mastery  of  others.  The  diagnostic  test  can 
give  you  this  type  of  information. 

•  If  there  are  words  in  the  problems  with  which 
your  pupils  are  not  familiar,  discuss  them  with  the 
class  before  assigning  the  problems  to  be  solved. 

Individualizing  Instruction 

•  Use  Extra  Examples  Set  73  in  whatever  way  is 
most  appropriate  at  this  time.  Some  children  may 
need  extra  practice  on  certain  types  of  examples 
and  so  only  part  of  the  exercise  may  be  assigned. 

•  Keep  in  mind  the  proper  interpretation  of  a 
diagnostic  test.  The  number  of  errors  on  the  test 
as  a  whole  is  relatively  unimportant.  Of  greater 
importance  is  the  number  of  errors  a  child  makes 
on  each  type  of  example.  If  two  or  more  errors  are 
made  in  any  row  of  examples,  then  the  child  is  in 
need  of  review  or  developmental  work  with  the 
skill  represented.  The  references  to  Study  Pages  for 
review  and  to  Practice  Sets  for  more  work  on  the 
type  of  examples  will  prove  helpful  in  this  con¬ 
nection. 

•  Discuss  the  items  in  the  completed  problem¬ 
solving  test  in  relation  to  errors  and  the  reasons  for 
them.  In  explaining  the  problem  situations,  try 
to  make  them  as  real  as  possible  by  using  objects  or 
by  having  pupils  dramatize  the  situations. 

•  Discuss  your  arithmetic  program  with  the  class. 
They  may  have  valuable  suggestions  for  changes  or 
improvements.  Make  certain  that  the  daily  real 
problems  of  your  pupils  which  may  involve  arith¬ 
metic  are  recognized  and  solved. 

•  For  per-cent  scores  on  the  problem-solving 
test  to  be  entered  on  the  individual  test-record 
cards  suggested  at  the  end  of  Chapter  1  (Teacher’s 
Page  31),  see  Teacher’s  Page  119. 
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Table  of  Per  Cents  for  Chapter  3  Scores 


Problem  Test 

Score 

Per  Cent 

Score 

Per  Cent 

1 

17 

1 

4 

2 

33 

2 

8 

3 

50 

3 

12 

4 

67 

4 

16 

5 

83 

5 

20 

6 

100 

6 

24 

7 

28 

8 

32 

9 

36 

Computation  Test 


Score 

Per  Cent 

Score 

Per  Cent 

10 

40 

18 

72 

11 

44 

19 

76 

12 

48 

20 

80 

13 

52 

21 

84 

14 

56 

22 

88 

15 

60 

23 

92 

16 

64 

24 

96 

17 

68 

25 

100 

NOTES 
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Can  You  Solve  Problems? 

Problem  Test  3 

Write  an  ^-sentence  for  each  problem  and  work  it. 

1.  One  day  a  fisherman  had  fish  on  4  hooks  at  the 
same  time.  They  weighed  9  pounds,  19  pounds,  20 
pounds,  and  31  pounds.  What  was  their  total  weight?  79  pounds 

2.  That  day  he  caught  364  pounds  of  fish.  The 
salmon  weighed  one  fourth  of  this  total.  How  much 
did  the  salmon  weigh?  364^ 4= n;  91  pounds 

3.  At  65 0  a  pound,  how  much  did  the  fisherman  get 
for  a  salmon  weighing  9  pounds?  9x65*=n *;  585*,  or  $5.85 

4.  One  week  the  fisherman  caught  210  fish,  but  he 
threw  back  35  small  ones.  How  many  fish  did  he  keep?  175  f iSh 

5.  If  the  fisherman  worked  5  days  a  week,  how  many 
weeks  did  he  work  in  125  days  of  fishing?  i25^5=n;  25  weeks 

6.  He  paid  his  son  $27.75  one  week  and  $33.00  the 

r  ,  11-11  1-  -N  $27.75+$33.00=$n; 

next.  In  the  two  weeks,  how  much  did  he  pay  him.^  $60.75 
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Do  You  Understand? 

Test  of  Information  and  Meaning  3 

Ex.  1-8.  Copy  the  numeral  or  the  example  or  the 
word  or  words  that  best  complete  each  sentence. 

1.  The  remainder  is  0  in  the  answer  for 

(7)48;  6)54;  8)33) 

2.  In  dividing  the  tens  in  6)338,  the  multiple  of  6  to 

subtract  is  ?  .  (30;  36;  42) 

_  j 

3.  7)34  Answer  4,  R6.  To  check  the  answer,  which 

number  sentence  would  you  write  and  work? 

(6x7)  +  4;  (4x6)  +  7;  (7  X  4)  +  6 

4.  To  divide  easily  in  the  example  4)275,  you  can 

rename  275  as  _?_.  (240  +  35;  250  +  25;  260  +  15) 

5.  In  a  fraction,  the  numeral  below  the  bar  shows 
the  _?_  of  the  fraction  number. 

(product;  sum;  denominator) 

6.  The  fraction  I  shows  you  that  something  has  been 
separated  into  _?_  (5;  9;  14)  parts  of  the  same  size. 

7.  The  colored  part  inside  A  shown  at  the  left  is  _?_  I 

(i;  to;  3)  of  the  whole  inside. 

8.  The  colored  part  inside  B  shown  at  the  left  is  -  ?_ 

(t ;  tt;  f)  of  the  whole  inside. 

Show  your  work  in  finding  the  number  for  n. 

900-456  =  444  246^3=82, R0  4x97=388 

9.  456  +  n  =  900  10.  n  X  3  =  246  11.  n  -  4  =  97 

For  each  of  Ex.  12-15,  draw  a  number-line  picture. 

On  it  show  how  to  find  the  answer.  (See  PP.  99  and  105.) 

12.  7x6  13.  8]40  14.  6  x  9  15.  36  -6 
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Pupil’s  Objectives 

(a)  To  evaluate  understanding  of  certain  infor¬ 
mation  and  relationships;  and  (b)  to  take  the 
chapter  test  in  computation. 

Background 

A  child’s  performance  on  the  Test  of  Information 
and  Meaning  3  will  not  necessarily  indicate  his 
level  of  understanding.  It  is  imperative  that  you 
discuss  each  item  with  the  children  after  they  have 
written  the  answers.  Ask,  “Why?”  frequently. 
Have  pupils  verify  answers.  Ask  other  children 
if  they  can  find  the  result  in  another  way. 


An  oral  evaluation  of  each  pupil’s  progress 
will  give  you  information  and  insight  not  obtainable 
in  any  other  way.  In  an  individual  interview,  have 
the  child  tell  how  he  worked  specific  examples. 

Using  the  Text  Pages 

•  Administer  the  tests  according  to  the  method 
you  have  established  for  testing.  Examine  papers 
to  discover  what  areas  of  learning  seem  to  be 
causing  the  most  difficulty. 

•  Use  the  table  on  Teacher’s  Page  119  as  an  aid 
in  finding  per  cents  for  the  Computation  Test 
to  enter  on  the  individual  test-record  cards. 


Suggestions  for  Material  to  Accompany  End-of-Chapter  3  Tests 


After  administering  the  tests  on  text  pages  118- 
121,  in  all  probability  you  will  find  that  some  pupils 
need  additional  help  or  review  before  proceeding 
to  the  work  of  the  next  chapter.  Meanwhile,  you 
may  find  one  or  more  of  the  following  suggestions 
valuable  for  use  with  children  who  have  reasonable 
mastery  of  the  material  in  Chapter  3. 

Alternate  Uses  of  Pages — Chapter  3 

Page  80.  Illustrate  on  a  number-line  picture  the 
work  for  each  mathematical  sentence  in  Ex.  3-16. 

Page  83.  For  Ex.  la-f,  write  another  name  for 
each  number  named.  For  Ex.  la,  (3  X  9)  +  4  is 
one  way  of  naming  31.  Other  possibilities  of 
naming  31  are  (6  X  5)  +  1,  (7  X  4)  +  3,  and  so  on. 

Page  85.  Pupils  may  make  a  chart  like  the  one 
started  at  the  top  of  the  page.  Work  with  any 
examples  from  Ex.  9—28  to  fill  in  the  chart. 

Page  96.  For  Ex.  7-13,  show  another  way  the 
distributive  property  may  be  used  to  find  the  solu¬ 
tion  to  each  example.  The  work  for  Ex.  7  has  been 
distributed  as  (4  X  2)  +  (4  X  4).  It  could  have 
been  distributed  as  (4  X  5)  +  (4  X  1)  or  (4  X  3)  + 
(4X3).  If  you  wish,  children  could  write  two 
other  ways  of  distributing  the  multiplication. 

Page  106.  Illustrate  on  number-line  pictures  the 
work  for  some  of  the  examples  in  Ex.  7-10. 


Page  110.  Illustrate  on  number-line  pictures  the 
work  for  some  of  the  examples  in  Ex.  3-5. 

Supplementary  Activities 

•  Illustrate,  as  below,  each  pair  of  fraction  num¬ 
bers  shown  in  the  incomplete  sentences.  These  will 
be  understood  to  be  fraction  numbers  for  parts  of 
the  same  whole  or  of  wholes  of  the  same  size.  Then, 


use  >  or  <  to  complete  each  sentence. 

,,  JL  3  J  3  1 

a-  3  -  5  Q-  8  2 

h  2  3  _5_  3 

D.  5  -  4  e.  10  4 

,,5  2  f  3  2 

C.  6  -  3  I.  4  3 

3^5 

■Muni 

•  On  text  page  37,  pupils  were  introduced  to  the 

terminology  below  0  as  a  part  of  the  study  of  meas¬ 
uring  temperature.  It  appeared  in  connection 
with  the  work  on  the  thermometer — a  vertical 
number-line  model.  More  capable  children  may  be 
introduced  to  the  idea  of  negative  numbers  through 
use  of  a  horizontal  number-line  picture. 

a.  First,  have  these  pupils  use  a  ruler  to  show  a 
portion  of  a  line  on  paper.  Have  them  put  arrow¬ 
heads  near  each  end.  You  will  want  to  do  the  same 
thing  on  the  chalkboard. 
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— « - - •— - ►“ 

0 

b.  Select  any  point  near  the  center  of  the  segment 
shown  and  label  it  0. 

c.  Direct  pupils  to  show  points  every  half  inch 
to  the  right  of  0  and  label  them  with  numerals  for 
the  counting  numbers  (1,  2,  3,  •  •  •). 

— < . . . . fr- 

CI  1  2  3  4  5 

d.  Call  attention  to  the  fact  that  only  points 
to  the  right  of  0  have  been  identified  and  labeled. 
Ask  if  there  is  any  reason  why  points  to  the  left  of  0 
could  not  be  identified  and  labeled.  Then,  direct 
the  children  to  show  points  one-half  inch  apart  as 
far  as  possible  to  the  left  of  0. 

e.  Now,  raise  the  question,  “How  shall  we  label 
these  points  shown  to  the  left  of  0?  Can  we  use 
numerals  for  the  counting  numbers,  as  for  points 
shown  to  the  right  of  0?”  Write  “2”  on  the  board. 
Ask  pupils  which  point  on  the  number  line  you  are 
thinking  of.  Could  it  be  either  the  second  point 
shown  to  the  right  of  0  or  the  second  point  shown 
to  the  left  of  0?  Bring  out,  in  the  discussion,  that 
it  is  necessary  to  have  some  way  of  distinguishing 
between  the  symbols  to  the  right  of  0  and  those  to 
the  left  of  0.  Have  children  suggest  ways.  En¬ 
courage  ingenuity  and  creativity  in  this  matter. 

f.  You  may  have  some  children  who  know  that 
the  -  is  used  for  this  purpose.  If  not,  tell  the  class 
that  it  is  acceptable  to  use  ",  a  symbol  meaning 
negative.  Encourage  the  use  of  the  term  negative. 
(These  are  negative  numbers  not  minus  numbers.) 
Direct  pupils  to  label  the  points  shown  to  the  left 
of  0  as  shown  below: 

— < - • — •  •  — • — • — • — • — • — • - > — 

“5  “4  "3  "2  '1  0  1  2  3  4  5 

•  On  pages  95  and  96,  the  distribution  of  multi¬ 
plication  over  addition  was  stressed  as  a  means  of 
fostering  greater  understanding  of  multiplication 
as  well  as  a  basis  for  determining  the  products  for 
unknown  M.  facts.  Multiplication  may  be  dis¬ 
tributed  over  subtraction  also. 

Review  the  idea  that  five  3’s  plus  five  4’s  equals 
five  7’s.  Then,  write  on  the  board  the  sentence 
“(5  X  3)  +  (5  X  4)  =  5  X  7.”  Discuss  and  write 


other  examples  of  multiplication  distributed  over 
addition.  Then  ask,  “How  much  is  three  10’s 
minus  three  2’s?”  Elicit  the  answer  “three  8’s.” 
Write,  “(3  X  10)  -  (3  X  2)  =  3  X  8.  30  -  6  =  24.” 

Have  pupils  write  (or  tell)  the  number  for  n: 

(4  X  9)  -  (4  X  3)  =  4  X  n 
(7  X  20)  -  (7  X  4)  =  7  X  n 
(8  X  n)  -  (8  X  2)  =  8  X  28 
(9  X  10)  -  (9  X  n)  =  9  X  7 

Distributing  multiplication  over  subtraction 
can  be  put  to  good  use  in  examples  like  8  X  28. 
If  the  child  thinks,  “(8  X  30)  —  (8  X  2),”  it  may 
be  easier  to  find  the  answer. 

Coordinate  Geometry 

Let  children  play  the  game  Find  the  Treasure. 
Two  children  or  teams  each  draw  a  picture  of  an 
island  on  a  coordinate  grid.  They  may  “hide”  a 
treasure  on  the  island.  The  treasure  should  be 
identified  by  three  points  which  may  be  in  a  line 
(vertical,  horizontal,  or  diagonal)  or  be  the  corner 
points  of  a  triangle. 

Children  may  take  turns  calling  out  names  for 
coordinate  points  (5,2),  and  so  on,  and  on  another 
coordinate  grid  making  an  X  at  the  point  called. 
The  object  is  to  locate  the  treasure  of  the  other 
team.  Of  course,  locating  the  island  is  helpful. 
When  a  called  point  falls  on  part  of  the  island,  the 
opponent  must  say,  “You  are  on  my  island.”  When 
any  portion  of  the  treasure  is  “hit”  by  a  called 
point,  the  game  is  over. 

Example  of  grid  for  Find  the  Treasure: 


0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16 
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16.  Show  in  braces  the  set  of  multiples  of  6  from  0 
through  54.  10,6,12,18,24,30,36,42,48,54! 

Write  estimated  answers  for  Ex.  17-20. 

17.  452-  590  18.  65  +  23  90  19.  88  -  37 so  20.  4x41i6o 


Rename  by  showing  two  addends,  the  first  of  which  is 
the  greatest  multiple  of  6  that  can  be  subtracted: 

21.  52  22.  40  23.  28  24.  47 

48+4  36  +  4  24+4  42  +  5 

Work  each  example.  Then  copy  it  using  >  or  <  or  = . 

84,R0>  81  53, R0  > 


47 


25.  6)504  _?_  (3  x  27) 

68  >  43, R0 

26.  (816  -  748) _?_  (387  -  9) 


27.  8)424  _?.  (542  -  495) 

754  <  930 

28.  (545  +  209)  _  ?_  930 


How  Well  Can  You  Compute? 

Computation  Test  3 


Rows  1-4.  Show  answers  on  folded  paper. 


a 

1.  7,342 

-  5,268 

b 

48 

X6 

0 

$45.11 

-8.09 

d 

$1.36 

x7 

e 

$0.07 

0.19 

0.74 

0.88 

0.54 

f 

9 

14 

592 

93 

3 

2,074 

2.  116 

X  8 

928 

3.  9,234 

-  6,879 

~288 

644 

+  859 

$37.02 

$73.79 

-49.89 

$9.52 

$2.38 

x4 

1,503 

$0.65 

X  9 

$23.90 

$4.87 

X2  - 

$9.52 

8,506 
-  5,679 

$2.42 

$45.73 

3.84 

13.00 

6.66 

711 

581 

237 

872 

716 

2,355 

4.  4,641 

+  3,508 

$5.85 

5,500 
-  3,687 

$9.74 

$1.98 

x5 

2,827 

$0.56 

X  9 

8,149 

1,813 

$9.90 

$5.04 

$69.23 

541 

2,947 

Ex.  5-9. 

Copy,  work 

,  and  check. 

$1 .21, R0 

1 12, R7 

89, R3 

79,R1 

$0.56, R  0 

5.  5)56.05 

6.  8)903 

7.  6)537 

8.  3)238 

9.  9)55.04 
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Weighing  Light  and  Very  Heavy  Things 

Units  of  measurement:  ounce ,  pound ,  ton ;  reference  measurements  [O] 

1.  To  weigh  very  light  things,  the  unit  of  measurement 

ounce  .  .  -  .  t  t  pound 

is  the  _  .  To  weigh  heavier  things  the  unit  is  the  - 

2.  To  weigh  much  heavier  things,  the  unit  of  measure¬ 
ment  used  is  the  ton  (T.).  A  ton  is  2,000  lb.  The 
shovel  in  the  picture  holds  about  1?  tons  of  rocky 

.  .  coal,  steel, 

dirt.  Tell  some  things  that  are  weighed  in  tons.  hay 


122 


*  3.  Can  you  estimate  weight  in  pounds? 

a.  Find  a  book  whose  weight  is  just  about  1  pound. 
This  book  can  be  your  book  pound  to  use  in  estimating 
some  weights. 

b.  Use  your  book  pound  to  estimate  the  weight  of 
each  of  the  following:  a  box  of  chalk;  a  pair  of  girl’s 
shoes;  a  baseball;  a  quart  of  milk;  a  heavy,  thick 
sweater;  24  new  pencils. 

c.  Name  something  sold  in  quantity  whose  weight  is 
lib. 


;  v  2  lb.;  v  5  lb.;  v  10  lb.  v 

coffee  sugar  potatoes  flour 

butter  candy  flour  sugar 

candy 


Answers  will  vary. 


*  It  is  helpful  to  judge  weights  of  objects  according  to  individually  established  criteria. 
Children  are  helped  to  set  up  reference  units  of  measurement  as  their  own  criteria. 


Overview — Chapter  4 


•  Chapter  4  extends  the  earlier  work  on  measure¬ 
ment  presented  in  Chapter  2,  so  that  now  pupils 
learn  about  larger  and  smaller  units  of  measure¬ 
ment  and  the  important  idea  that,  when  quantities 
are  changed  from  smaller  containers  to  larger  ones, 
fewer  containers  are  needed  and  vice  versa. 

In  this  chapter,  also,  work  with  geometric  ideas 
is  expanded  to  include  the  concept  of  a  simple 
closed  curve  made  of  line  segments  as  being  one  of 
several  kinds  of  polygon.  The  reading  of  graphs 
includes  work  with  the  vertical-bar  graph  and  the 
line  graph.  Finally,  the  study  of  sets  of  multi¬ 
plication  and  division  facts  is  extended  now  to 
include  those  having  7  as  one  factor. 

•  Problem-Solving.  Up  to  now,  in  writing  the 
/z-sentence  to  be  solved  in  finding  the  answer  for  a 
problem,  pupils  have  used  what  might  be  called 
a  working  sentence;  that  is,  they  used  n  in  the  sentence 
in  the  answer  position.  Now,  in  Chapter  4,  pupils 
are  taught  to  write  the  /z-sentence  which  expresses 
the  situation  involved  in  the  problem  and  from  the 
situation  sentence  to  depend  on  the  addends-sum  and 
factors-product  relationships  for  solving.  Of  course, 
this  use  of  the  more  mature  form  of  /z-sentence 


nudges  pupils  along  gracefully  in  their  use  of  equa¬ 
tions  for  solving  problems.  In  addition  to  work 
with  this  fundamental  idea,  pupils  also  in  this 
chapter  find  problems  in  a  story,  pick  out  the 
number  question  of  the  problem  though  it  may  not 
be  given  in  question  form,  discard  unnecessary 
data,  decide  on  the  operation  to  use  after  writing 
the  «-sentence,  point  out  tricky  words  in  problems, 
and  estimate  the  answer  before  working  the 
problem. 

•  Maintenance.  The  usual  wide  variety  of  sets 
of  oral  and  written  practice  in  all  operations 
provide  good  maintenance,  especially  in  finding  the 
number  for  n  and  in  using  the  newly  learned  multi¬ 
plication  and  division  facts. 

•  Enrichment.  In  this  chapter,  enrichment 
sections  provide  work  with  other  methods  than  the 
usual  ones  of  finding  a  sum  and  a  product,  and 
some  other  interesting  methods  than  those  usu¬ 
ally  taught  for  checking  answers  in  all  four 
operations. 

•  Testing.  Besides  the  mid-chapter  mainte¬ 
nance  tests,  the  end-of-chapter  tests  complete  the 
testing  portion  of  the  chapter. 
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Pupil’s  Objectives 

(a)  To  use  reference  units  of  measurement  for 
pound  and  ounce  as  well  as  to  build  some  under¬ 
standing  of  ton;  (b)  to  learn  the  relationships 
between  units  of  weight;  and  (c)  to  have  written 
practice  with  units  of  weight. 

Background 

Units  of  measurement  for  the  ounce  and  the 
pound  were  established  in  grade  3  and  reviewed 
in  grade  4  in  connection  with  work  on  text  page  38. 
Children  must  be  able  to  associate  the  units  of 
weight  with  something  in  their  own  experiences 
if  these  units  are  to  have  any  real  meaning  for  them. 
In  the  exercises  on  text  pages  122  and  123,  the 


book  pound  and  pencils  ounce  are  used  for  comparison 
purposes.  It  is  most  helpful  to  judge  weights  of 
various  objects  according  to  some  individually 
established  reference  units  of  measurement. 

Develop  Ex.  8-14  and  the  underlying  concepts 
with  care,  for  this  work  is  the  basis  for  future 
computational  work  with  units  of  measurement, 
often  an  unnecessarily  difficult  part  of  mathe¬ 
matical  work.  Much  of  the  difficulty  results  from 
the  fact  that  our  measurements  are  not  usually 
expressed  in  a  decimal  (tens)  notational  system. 
Children  should  carefully  be  led  to  understand 
that  it  takes  16  ounces  (not  10)  to  make  a  pound. 
By  using  scales  and  other  objects,  the  16-to-l  ratio 
can  be  demonstrated  graphically,  significantly, 
and  meaningfully. 
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Teacher’s  Preparation 

If  possible,  have  available  two  different  scales, 
one  that  indicates  ounces  and  one  that  shows 
pounds.  Also,  have  some  things  to  be  weighed  in 
ounces  (pencils,  erasers,  gloves,  and  so  on)  and 
some  in  pounds  (books,  boots,  lunch  boxes). 

Pre-Book  Lesson 

•  Have  children  estimate  the  weights  of  objects 
by  comparing  them  with  the  reference  units  (held 
perhaps  in  the  other  hand).  Final  verification 
should  be  provided  by  weighing  the  articles  on  the 
scale.  Most  children  enjoy  this  process  of  testing 
the  weights  of  familiar  objects.  Allow  pupils  to 
suggest  things  the  weights  of  which  they  would 
like  to  consider. 

•  To  develop  an  understanding  that  16  ounces 
are  the  same  weight  as  1  pound,  have  children 
weigh  a  set  of  articles  whose  weight  is  almost  equal 
to  or  slightly  heavier  than  one  pound.  If  possible, 
each  item  should  weigh  about  1,  2,  or  4  ounces. 
Let  pupils  discover  how  many  ounces  are  the  same 
weight  as  one  pound.  They  may  experiment  to  see 
how  many  ounces  are  the  same  weight  as  2 
pounds,  as  1^  pounds,  and  so  on. 

Write  “19  ounces”  on  the  board.  Ask  a  child  to 
express  this  measurement  in  terms  of  pounds  and 
ounces.  Do  the  same  for  24  ounces,  17  ounces, 
28  ounces,  and  so  on. 

Write  “1  pound  9  ounces”  on  the  board.  Ask 
children  to  express  this  measurement  in  terms  of 
ounces.  Write  other  examples  of  this  type.  Stress 
the  importance  of  the  16-to-l  relationship. 


Using  the  Text  Pages 

•  Be  sure  the  abbreviations  oz-,  lb.,  and  T.  are 
recognized,  are  understood,  and  can  be  reproduced 
when  required. 

•  A  scale  will  be  needed  for  the  activities  in 
Ex.  3a. 

•  For  Ex.  7,  again  refer  to  the  16-to-l  idea  as  an 
important  one  in  measuring  weight.  Direct  pupils 
to  make  a  table  like  the  following: 

16  ounces  =  1  pound  1  lb.  =  16  oz. 

2,000  pounds  =  1  ton  1  T.  =  2,000  lb. 

•  Work  Ex.  8-14  orally  with  slower  learners. 
Allow  the  more  capable  children  to  proceed  alone 
to  see  what  progress  they  can  make  independently. 

Individualizing  Instruction 

•  Encourage  all  pupils  to  develop  the  habit  of 
thinking  about  the  weights  of  things  in  school, 
at  home,  and  in  the  community.  You  might  have 
children  prepare  a  chart  or  scrapbook  in  which 
any  information  or  experiences  involving  weights 
will  be  recorded. 

•  All  pupils  may  use  >  or  <  or  =  to  make  each 
of  the  following  a  true  sentence: 

1  pound  7  ounces _ 21  ounces 

2  pounds  2  ounces _ 35  ounces 

1  pound  5  ounces _ 15  ounces 

1  pound  14  ounces _ 30  ounces 

2  pounds _ 20  ounces 

2,100  pounds _ 1  ton 

•  Those  children  who  have  the  time  may  use 
Extra  Activity  Set  105. 
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4.  Why  is  weight  in  ounces  harder  to  estimate?  The  difference  between  two 

■jr-i*  i  i  .  r  weights  in  ounces  is  so  slight  that  it  may  be  hardly  noticed. 

a.  rind  the  number  of  new  pencils  whose  weight  is 
one  ounce.  This  can  be  your  pencils  ounce. 

b.  Use  your  pencils  ounce  to  estimate  the  weight 
of  each  of  the  following:  25  sheets  of  paper;  6  erasers; 


5  crayons. 

c.  Name  something  sold  in  quantity  whose  weight 

is  measured  in  ounces.  cookies,  candy  bars,  cereal 


5.  Remember:  1  T.  is  2,000  lb.  For  which  of  the 
following  is  the  ton  the  best  unit  of  measurement? 

dog  (elephant)  ( jet  plane)  bag  of  popcorn 
pig  (railroad  car)  bag  of  sand  (  large  statue) 

6.  The  large  shovel  shown  on  page  122  holds  li  T. 

How  many  pounds  is  that?  3,000  pounds 

Helper:  i  of  2,000  lb.  is  1,000  lb. 


7 .  On  the  board  make  a  table  about  units  of  measure¬ 
ment  for  weights— the  ounce,  the  pound,  and  the  ton. 

16  ounces  (oz.)  =  1  pound  (lb.)  2,000  pounds  =  1  ton  (T.) 

[W] 

Use  the  table  of  measurements  for  weights  to  help  you 
answer  the  following: 

48 

8.  3  lb.  are  _  ?_  oz. 


9.  1,000  lb.  is  _?_  T. 

37 

10.  2  lb.  5  oz.  are  _  ?_  oz.  in  all. 

58 

11.  3  lb.  10  oz.  are  _?_  oz.  in  all. 


12.  32  oz.  are  -  ?_  lb.  13.  64  oz.  are  _  ?_  lb. 

8  1  2 

14.  24  oz.  are  1  lb.  _  ?_  oz.,  or  _  ?_  lb. 


•  Extra  Activity.  Work  Set  105. 


*  The  unit  of  measurement  may  vary  with  the  item.  For  example,  a  railroad  car  may  be 
measured  in  either  pounds  or  tons. 
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The  Mile,  a  Unit  of  Linear  Measurement 

Reference  measurement  [O] 

1.  The  shortest  unit  of  linear  measurement  that 


'nc_ ;  the  next  longer 

yard 

the  next  longer  is  the 


vou  have  studied  about  is  the 

J  foot 

unit  is  the  _?. 

2.  A  still  longer  unit  is  the  mile  (mi.),  used  to  measure 
great  lengths.  1  mi.  is  5,280  ft.,  or  1 ,  / 60  yd. 

3.  Is  a  mile  a  long  distance  to  walk?  to  drive? 

4.  To  estimate  lengths  and  heights,  you  have  your 
}  inch  for  short  things,  and  your  _?-  foot  and  your 

body 

?.  yard  for  longer  things. 

*  5.  But  how  do  you  estimate  a  mile?  Someone  can 
probably  name  a  place  which  is  1  mile  from  your  school. 

Think  about  this  distance  when  you  hear 
about  a  mile.  This  distance  is  your  school 
mile. 

6.  Tell  why  you  should  or  should  not 
use  the  mile  as  a  unit  to  measure  the 

1  i  r  Should  not  use;  a  store  is 

U.  length  Ot  a  Store,  less  than  a  mile  in  length. 

1,.  height  of  a  cloud.  *h* dis'0"" 

C.  width  of  a  wagon.  ?hou|d  not  use;  a  wagon  is 

^  less  than  a  mile  in  width. 

d.  length  of  a  hose.  s,hould  "?,*  u.se; 0  hoLse  is  less 

°  than  a  mile  in  length. 

e.  distance  each  of  these  can  go  in  an  hour: 

Usethemile.  Usethemile.  .  Usethemile. 

a  train  a  an  ant  v  a  bird  a  a  snail v  a  bus  a  a  horse  v 

too  slow  to  use  the  mile  too  slow  to  use  the  mi  le  Usethemile. 

Tell  what  is  missing  in  each  of  Ex.  7  and  8. 

52 

1  mi.  is  5,280  ft.,  or  _?.  hundred  feet  plus 


80 


i  . 

ft. 


60 

_?_  yd. 


17 

1  mi.  is  1,760  yd.,  or  _?_  hundred  yards  plus 


124 

*  Notice  the  new  reference  unit  of  measurement! 


Teaching  Pages  124  and  125 


Pupil’s  Objectives 

(a)  To  extend  what  has  been  learned  about 
linear  measurement;  (b)  to  gain  clearer  under¬ 
standing  of  the  mile  as  a  unit  of  measurement; 
and  (c)  to  have  written  practice  in  mixed  compu¬ 
tation. 

Background 

The  approximate  nature  of  measurement  has 
been  discussed  previously  (see  Teacher’s  Page  35). 
This  important  idea  bears  further  consideration. 

The  size  of  a  finite  set  of  objects  is  determined  by 
placing  it  in  one-to-one  correspondence  with  mem¬ 
bers  of  the  set  of  counting  numbers.  However, 
the  magnitude  of  something  measured  cannot  be 
expressed  by  using  counting  numbers  only.  In 
order  to  evaluate  the  length  of  a  line  segment,  for 
example,  a  unit  of  measurement  is  selected  and  the 
line  segment  is  separated  mentally  into  parts, 
each  of  which  has  the  same  length  as  the  unit 
selected.  The  number  of  these  parts  is  the  measure 
of  the  segment.  The  measure  combined  with  the 
name  of  the  unit  selected  gives  the  segment’s 
measurement.  Since  measurements  are  never 
exact,  we  use  terms  like  about  or  approximate  to 
describe  results.  If  a  line  segment  nearly  corre¬ 
sponds  to  six  1-inch  units,  we  say  that  its  length  is 
about  6  inches.  The  measurement  is  an  approxima¬ 
tion  because  of  the  approximate  quality  of  the 
unit  of  measurement,  not  the  number.  By  selecting 
smaller  units  of  measurement,  we  can  be  more 
precise  in  our  description,  but  we  can  ■  never  be 
entirely  exact. 

Teacher’s  Preparation 

Anticipate  this  lesson  by  locating  places  that 
are  about  a  mile  from  school,  a  half  mile  from 
school,  and  a  quarter  mile  from  school.  Discover, 
also,  the  distances  from  the  school  to  places  known 
to  the  children,  such  as  the  fire  station,  the  railroad 
station,  the  library,  a  store,  and  a  neighboring 
school. 

Be  prepared  to  discuss  these  distances  in  terms 
of  city  blocks  (if  your  school  building  is  located  in  a 


city).  The  distance  of  a  block  is  not  a  standard 
unit  of  measurement,  but  it  is  fairly  standard  within 
a  community.  It  may  be  a  good  reference  unit  for 
children  to  use  to  determine  a  mile  in  the  local 
community.  However,  you  must  make  children 
aware  of  the  lack  of  consistency  in  the  lengths  of 
blocks. 

Pre-Book  Lesson 

•  Suggest  that  the  children  have  their  parents 
help  them  determine  a  place  1,  2,  3,  •  •  •,  or  10 
miles  from  their  homes.  Observation  of  the  odom¬ 
eter  on  the  family  automobile  will  provide  the 
information.  Perhaps  some  children  will  have 
odometers  on  their  bicycles  which  they  can  use  to 
discover  places  that  are  |  mile,  \  mile,  and  1  mile 
from  the  school  or  their  homes. 

As  pupils  bring  in  information,  record  it  where 
all  will  see  it  and  become  interested  in  obtaining 
measurements  of  their  own. 

•  Before  or  after  studying  pages  124  and  125, 
encourage  children  to  determine  the  time  it  takes 
them  to  walk  5  mile  or  \  mile  to  serve  as  a  guide 
when  determining  the  times  required  for  walking 
other  distances. 

•  Introduce  the  block  as  a  unit  to  use  in  esti¬ 
mating  a  mile.  In  fact,  you  may  wish  to  have 
pupils  with  bicycles  find  the  number  of  blocks  in  a 
mile  in  your  immediate  neighborhood. 

•  Use  foot  rulers  and  yardsticks  to  review  the 
inch,  the  foot,  and  the  yard.  Be  sure  pupils  know 
and  understand  the  relationships  among  these 
three  units  of  measurement. 

Using  the  Text  Pages 

•  In  the  oral  activities,  try  to  build  as  much 
understanding  as  possible  of  the  different  units 
of  linear  measurement.  Keep  in  mind  that  it  is 
important  to  select  the  unit  that  makes  the  most 
sense. 

•  In  Ex.  2,  ask  a  more  capable  child  to  divide  5,280 
by  3.  (Since  there  are  3  feet  in  each  yard,  the 
number  of  yards  would  be  found  by  division.) 
Help  pupils  grasp  the  relationship  between  1  mile, 
5,280  feet,  and  1,760  yards. 
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•  Emphasize  the  renaming  of  numbers  as  you 
analyze  the  relationships  presented  in  Ex.  7  and  8. 

•  For  future  use,  you  may  wish  to  make  a  large 
oak-tag  chart  showing  a  table  of  linear  measure¬ 
ments.  Have  each  child  prepare  his  own  table 
while  the  class  table  is  being  constructed.  Em¬ 
phasize  the  abbrevations. 

12  inches  (in.)  =  1  foot  (ft.) 

3  feet  (ft.)  =  1  yard  (yd.) 

36  inches  (in.)  =  1  yard  (yd.) 

5,280  feet  (ft.)  =  1  mile  (mi.) 

1,760  yards  (yd.)  =  1  mile  (mi.) 

•  Encourage  pupils  to  refer  to  their  measure¬ 
ments  table  as  needed  to  help  with  Ex.  11-18. 

•  Most  children  should  be  able  to  proceed  with 
the  written  work  at  the  bottom  of  page  125  without 
difficulty.  You  may  need  to  read  the  directions 
with  slower  learners. 


Individualizing  Instruction 

•  Slower  learners  may  need  to  continue  to  measure 
different  objects  in  the  room  and  express  the  lengths 
in  inches,  feet,  or  yards.  Encourage  them  to  use 
reference  units,  make  estimates  and  record  results. 

•  Use  >  or  <  or  =  to  make  each  a  true  sentence. 

32  in. _ 2  ft.  7  in. 

1  yd.  2  ft. _ 6  ft. 

1  yd.  1  ft - 50  in. 

8  yd.  2  ft. _ 25  ft. 

45  ft _ 15  yd. 

•  Pupils  may  draw  a  simple  map  of  the  com¬ 
munity  in  which  the  school  is  located.  Have  chil¬ 
dren  indicate  well-known  places  that  are  measured 
in  miles  from  the  school. 
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9.  If  you  run  100  yd  18  times,  will  you  have  run 
more  than  1  mile  in  all?  Explain.  IsxiooJ'uSo^'  i,8oo  >  i,76o 

10.  On  the  board,  make  a  table  of  linear  measurements.  See  text 


[W] 


Use 

the  table 

of 

linear  i 

measurements 

to 

help  you 

answer 

the  following: 

11. 

39  in.  are 

_? 3 

1  ft.  _  ?  3 

in. 

12. 

4  ft.  7  in. 

are 

?’yd. 

_  _?_ 

]ft.  _?_7in. 

13. 

159  ft.  are  ? 

53yd. 

14. 

5  ft.  7  in. 

are 

_  ?.'  yd. 

? 

2ft.  _?_7in. 

15.  7 

ft.  are  _  ? 84 

in. 

17 

.  25  yd.  2 

ft. 

are  _  ?  77ft. 

441 

918 

16.  147  yd.  are  _?_  ft.  18.  306  yd.  are  _?_  ft. 


Written  Practice 

Use  the  numbers  shown  in  the  box. 

A.  Multiply  by  6  the  number  shown 
in  a.  Ex.  la.  b.  Ex.  lb.  c.  Ex.  1c. 
d.  Ex.  Id.  744 

B.  Multiply  by  4  the  number  shown 
in  a.  Ex.  la.652b.  Ex.  lb.388c.  Ex.  lc.624 

d.  EX.  Id.  496 

C.  Multiply  by  7  the  number  shown  in  a.  Ex.  2a.  322 
b.  Ex.  2b.924c.  Ex.  2c?92d.  Ex.  2d. 742 


A.,  M„  D.  [W] 


a 

b 

0 

d 

1. 

163 

97 

156 

124 

2. 

46 

132 

56 

106 

3. 

523 

417 

256 

369 

a 


D.  Divide  by  6  the  number  shown  in 
.  Ex.  2a.7,R1).  Ex.  2b?2'R£.  Ex.  2c.9'R2d.  Ex.  2d. 


17, R4 


E.  Add  the  numbers  shown  in 
a.  row  1.  540  b.  row  2.  340  c.  row  3.  i,565 


125 


*  Seeing  relationships  between  units  of  measurement! 


Remembering  Other  Units  of  Measurement 

Liquids;  time  [O] 

1.  On  the  board,  make  a  table  about  units  of  liquid 
measurement — cup,  pint,  quart,  and  gallon.see  text  Page  366. 

2.  Also  make  a  table  about  units  of  measurement  for 
time — minute,  hour,  day,  week,  and  month,  see  text  page  366. 


[W] 


Use  the  tables  to  help  you  answer  the  following: 


3. 

18  c.  are  -  ?9  pt. 

8 

10. 

4  gal.  3  qt.  are  _  ?L9  qt. 

996 

4. 

16  pt.  are  _?_  qt. 

11. 

249  gal.  are  _  ?_  qt. 

5. 

36  qt.  are  ?9  gal. 

12. 

23  c.  are  _?J  pt.  _?!  c. 

6. 

16  qt.  are  ?4  gal. 
n 

13. 

7  gal.  2  qt.  are  -  P3-0  qt. 

645 

7. 

44  qt.  are  _  ?_  gal. 

480 

14, 

10  hr.  45  min.  are  _?_  : 

65  . 

8. 

8  hr.  are  -  ?_  min. 

i 

15. 

1  hr.  5  min.  are  _  ?_  min 
120 

9. 

60  min.  are  _  ?_  hr. 

16. 

2  hr.  are  _  ?_  min. 

•  Extra  Activity.  Work  Set  106. 


Working  with  Tl 

Equalities  [W] 

In  each  example  find  the  number  for  n.  Then  write 
the  example  showing  the  number  n  stands  for. 


1.  (136  -5-  4)  =  (70 


288 


n) 


2.  (6  X  98)  =  (n  +  300) 

3.  (492  3)  =  (4  X  n) 

4.  (853  -  700)  =  («  x  3) 

2,048 

5.  (8  X  64)  =11.4) 

670 

6.  (258  +  360)  =  (n  -  52) 


7.  (5  X  168)  =  (916  -«) 

8.  (324  +  6)  =  (2  X  2«) 

9.  (57  X  6)  =  (n-  87) 

591 

10.  (683  -  394)  =  («  -  302) 

11.  (378  -  6)  =  (n  X  3) 

12.  (324  -s-  4)  =  (3  X  «) 


★  ★ 
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Again,  pupils  are  working  within  the  concept  of  making  true  mathematical  sentences. 


Teaching  Page  126 


Pupil’s  Objectives 

(a)  To  review  and  extend  what  has  been  learned 
about  measurement  of  liquids  and  of  time;  and  (b) 
to  have  practice  in  finding  the  number  for  n  which 
will  make  a  mathematical  sentence  true. 

Background 

Continue  to  emphasize  that  all  measurements  are 
approximate.  Use  of  terms  like  about  and  almost 
help  reinforce  this  thinking.  In  grade  3,  your 
pupils  studied  measurement  of  time  and  of  liquids 
and  on  pages  21,  36,  and  40-41  of  this  book  they 
studied  more  about  liquid  and  time  measurements. 
The  written  work  at  the  top  of  page  126  now  in¬ 
volves  knowing  the  relationships  between  units  of 
measurement  for  liquids  and  for  time. 

Teacher’s  Preparation 

Have  containers  for  cups,  pints,  quarts,  and 
gallons.  Ask  children  to  bring  to  school  containers 
they  can  use  for  measuring  liquids.  Also,  have  a 
device  to  show  time  in  minutes  and  hours. 

Pre-Book  Lesson 

•  Discuss  the  containers  brought  by  pupils  for 
measuring  liquids.  Ask  the  children  to  describe 
what  each  container  measures  and  how  it  is  used 
at  home.  Then,  fill  the  container  with  water  and 
pour  the  contents  into  the  next  larger  container 
for  measuring  liquid.  Continue  doing  this  to  fill 
the  next  larger  container.  Record  the  results  on 
the  board.  As  you  continue  filling  and  comparing 
containers,  you  will  complete  a  table  of  liquid 
measurements  on  the  board.  Be  sure  pupils  see  and 
understand  the  progression  of  units  from  smallest 
to  largest. 

Bring  out  the  idea  that  the  smaller  the  unit  of 
measurement,  the  more  precise  the  measurement. 
The  expression  “about  1  quart”  could  represent  a 
measurement  which  is  inaccurate  by  as  much  as  1 
pint;  whereas,  “about  1  cup”  cannot  represent 
inaccuracy  by  more  than  \  cup.  (In  other  words, 
the  degree  of  error  allowable  in  using  a  unit  of 
measurement  is  \  the  unit  being  used.) 


•  Have  pupils  name  different  units  for  measuring 
time.  The  minute  and  hour  will  be  mentioned  im¬ 
mediately.  Very  often,  children  do  not  think  of 
day,  week,  and  month  as  measures  of  time. 

Refer  to  a  clockface  for  pupils  to  count  the 
minutes  in  one  hour.  Check  to  see  that  all  pupils 
can  tell  time  in  hours  and  minutes. 

Prepare  a  table  of  time  measurements  on  the 
board.  When  you  discuss  weeks  and  months,  point 
out  that  4  weeks  is  commonly  considered  to  be  a 
month,  but  that  a  month  is  usually  slightly  longer 
than  4  weeks.  Most  pupils  are  probably  aware 
that  months  vary  in  length  from  28  to  31  days. 
One  month  is  commonly  accepted  to  be  30  days. 

Using  the  Text  Page 

•  Review  the  two  tables  on  the  board  briefly 
before  assigning  the  written  work.  One  important 
idea  in  conversion:  When  we  change  to  a  larger  unit 
of  measurement,  there  will  be  fewer  of  them  needed;  when 
we  change  to  a  smaller  unit  of  measurement,  there  will  be 
more  of  them  needed. 

•  There  is  no  new  skill  required  in  the  written 
work  at  the  bottom  of  the  page.  Pupils  must  find 
numbers  for  n  that  will  make  true  sentences.  Slower 
learners  may  need  help  in  getting  started. 

Individualizing  Instruction 

•  All  pupils  could  make  an  individual  scrapbook 
of  tables  of  measurements  or  participate  in  making 
a  class  scrapbook.  At  any  rate,  pupils  should  have 
a  source  for  quick  reference  that  will  show  the 
measurement  equivalents  they  are  learning.  Be 
sure  to  include  all  the  tables  that  have  been  dis¬ 
cussed  in  the  previous  lessons. 

•  Pupils  may  use  >  or  <  or  =  to  make  each  a 
true  sentence: 

42  days _ 1  month  18  days 

25  days _ 3  weeks 

50  hours _ 2  days  14  hours 

120  minutes _ 2  hours 

•  More  capable  children  who  have  time  may  turn 
to  Extra  Activity  Set  106. 
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Pupil’s  Objective 

To  review  and  extend  what  has  been  learned 
about  simple  closed  curves. 

Background 

Your  pupils  have  learned  that  a  path  between 
two  points  is  called  a  curve.  They  know,  also,  that  a 
segment  is  a  special  kind  of  curve.  One  kind  of 
curve  is  a  path  that  begins  and  ends  at  the  same 
point.  In  this  instance,  the  curve  is  closed.  If  a 
curve  begins  and  ends  at  the  same  point  and  does 
not  cross  itself  at  any  point,  it  is  called  a  simple 
closed  curve. 

Simple  closed  curves  may  be  made  entirely  of 
line  segments.  (Remember,  a  line  segment  is  a 
special  kind  of  curve.)  It  takes  a  minimum  of  three 
line  segments  to  make  that  kind  of  simple  closed 
curve  (a  triangle).  All  simple  closed  curves  made 
of  line  segments  are  called  polygons.  The  polygons 
best  known  to  your  pupils  (represented  on  text 
page  209)  are  triangles,  squares,  and  rectangles. 
Of  course,  other  polygons  will  be  studied  later  in 
the  series. 

Pre-Book  Lesson 

•  Ask  all  pupils  to  show  two  points  on  ruled  paper 
and  label  them.  Then,  have  pupils  join  the  two 
points  shown,  showing  any  kind  of  path.  Empha¬ 
size  that  the  path  is  between  two  points. 

•  Make  two  other  dots  and  use  a  straightedge 
to  join  them.  Bring  out  in  the  discussion  the  idea 
that  a  line  segment  is  a  special  kind  of  curve. 

•  Have  pupils  make  a  dot  on  paper  to  represent  a 
point.  One  child  may  do  this  same  work  at  the 
board.  Ask  the  children  to  show  a  path  which  be¬ 
gins  at  the  point  and  finally  ends  at  the  same  point. 
Ask  different  children  to  show  their  closed  curves  to 
the  class.  Seek  for  a  variety  of  figures  drawn.  Dis¬ 
cuss  the  simple  closed  curves  that  are  shown  and 
how  they  differ  from  other  closed  curves.  (They 
do  not  cross  over  themselves.) 

•  Ask  a  child  to  go  to  the  board  and  make  a  dot 
to  represent  a  point.  Then  have  the  child  use  a 
straightedge  to  show  a  line  segment  with  the  point 


shown  as  one  end  point.  Direct  the  child  to  show 
another  line  segment  that  begins  where  the  first 
line  segment  stopped.  (Be  sure  it  goes  in  a  different 
direction.)  Then,  show  one  more  line  segment  that 
begins  where  the  second  segment  stopped  and  re¬ 
turns  to  the  beginning  point.  A  triangle  should 
have  been  shown.  Ask  children  to  tell  why  the 
triangle  may  be  called  a  closed  curve.  Why  is  it  a 
simple  closed  curve? 

•  Ask  all  pupils  to  show  on  unruled  paper  a 
simple  closed  curve  made  with  three  line  segments. 
See  if  they  can  show  a  simple  closed  curve  made 
with  four  line  segments;  then,  with  five  line  seg¬ 
ments.  Bring  out  in  the  discussion  the  important 
idea  that  simple  closed  curves  made  of  line  seg¬ 
ments  are  called  polygons.  Write  the  word  on  the 
board  and  have  pupils  spell  and  pronounce  it. 

Using  the  Text  Page 

•  The  oral  activities  at  the  top  of  the  page  should 
serve  as  a  good  summary  and  review  of  the  ideas 
presented  in  the  Pre-Book  Lesson.  For  each  ques¬ 
tion  asked  in  the  oral  lesson,  have  children  answer 
the  question,  “Why?”  In  Ex.  4,  be  sure  to  have 
children  explain  why  each  drawing  shows  or  does 
not  show  a  simple  closed  curve.  Ask  pupils  if  any 
of  the  drawings  shows  a  closed  curve  but  not  a 
simple  closed  curve. 

•  Read  the  directions  for  the  written  work  in 
Ex.  6-9.  Make  sure  all  pupils  understand  what  is 
expected. 

Individualizing  Instruction 

•  More  capable  children  may  help  slower  learners 
with  the  written  work  if  help  is  needed. 

•  Pupils  may  work  in  pairs.  The  partners  will 
take  turns  asking  each  other  to  show  any  of  the 
following: 

a.  a  path  between  points  C  and  D 

b.  a  line  segment  with  end  points  K  and  L 

c.  a  line  named  by  the  points  M  and  N 

d.  a  ray  named  by  the  points  H  and  J 

e.  a  polygon  made  with  three  line  segments 

f.  a  polygon  made  with  four  line  segments 
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*  Simple  Closed  Curves 

Resurvey ;  polygons  [O] 

1.  All  of  the  figures  shown  in  boxes  A-F  are  called 

curves  .  A,  C,  E 

Which  of  the  curves  make  a  closed  figure?  ACurves 
such  as  those  shown  in  boxes  A,  C,  and  E  are  called 
closed  curves. 

2.  How  do  the  closed  curves  shown  in  boxes  A  and  E 
differ  from  the  closed  curve  shown  in  box  C?  They .jJ° not  cross 

over  themselves. 

3.  The  curves  shown  in  boxes  A  and  E  are  called 
simple  closed  curves.  What  is  another  name  for  the 
simple  closed  curve  shown  in  box  E?  Rectangle 

4.  Which  of  Ex.  a-f  show  simple  closed  curves ?a,d,e,f. 

a- 1  |  *>•  8  e.  \J  d.  e.  /\  f.  /  j 

5.  Which  of  the  simple  closed  curves  shown  in  Ex.  4 

a,  e,  f 

a-f  are  made  of  line  segments  only?  a  Simple  closed 
curves  which  are  made  of  line  segments  only,  such  as 
Ex.  4  a,  e,  and  f,  are  called  polygons. 

[w] 

Ex.  6-9.  Show  on  your  paper,  two  figures  which  are 

Answers  will  vary.  Samples  are  shown. 

6.  not  closed  curves.  ^/)  - 

7.  closed  curves  but  not  simple  closed  curves,  ft  oO 

8.  simple  closed  curves  but  not  polygons.  O 

9.  polygons.  □ 

*  Closed  curves  which  do  not  cross  over  themselves  are  simple  closed  curves.  Simple 
closed  curves  made  of  line  segments  only  are  called  polygons. 
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Dry  Measurements 

[O] 

1.  Dry  things  like  apples,  onions,  and  peas  are 
measured  sometimes  in  units  of  weight  and  sometimes 
in  units  of  dry  measurement.  Name  some  units  of  weight 

that  could  be  used.  ounce,  pound 

2.  Units  of  dry  measurement  are  the  pint,  the  quart, 
the  peck,  and  the  bushel.  Which  ones  have  the  same 
names  as  units  of  liquid  measurement?  pint,  quart 

3.  Pints  and  quarts  are  a  little  larger  for  dry  measure¬ 
ment  than  for  liquid  measurement.  Can  you  think  why? 

We  cannot  compactly  fill  a  container  with  dry  items,  so  the  extra  size  compensates  for  the  space 

between  items.  4.  jn  the  picture  above  is  shown  a  “lug”  of  tomatoes. 

Have  you  seen  things  other  than  tomatoes  measured  by 

the  lug?  grapes 

5.  Which  things  below  do  you  think  are  measured  with 
units  of  liquid  measurement?  dry  measurement? 

liquid  liquid 

potatoesdry  oil  liquid  beansdry  paint  peachesdry  water 
peanuts  dry  creamT'  pearsdry  oatsdry  cideriiquid  wheat 
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6.  Can  you  think  of  a  reason  why  dry  things  are  more 
often  measured  in  units  of  weight  than  in  units  of  dry 

measurement?  Quant't'es  measured  in  dry-measurement  containers  differ 
somewhat,  depending  on  how  the  container  is  filled. 


*  Measurements  are  not  exact,  but  dry  measurements  are  probably  less  exact  than  most 
other  types  of  measurement  because  of  the  difference  in  sizes  of  the  products  measured. 
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Pupil’s  Objectives 

(a)  To  learn  about  dry  measurements  and  the 
units  used;  and  (b)  to  have  written  work  in  ex¬ 
pressing  measurements  in  terms  of  other  units. 

Background 

The  use  of  dry  measurements  has  changed  con¬ 
siderably  over  the  years  and  most  “metropolitan” 
children  are  unfamiliar  with  them.  More  often 
than  not,  children  (and  parents)  buy  “baskets”  of 
produce  with  no  idea  as  to  the  size  of  the  basket 
involved.  On  one  occasion  the  “basket”  may  be 
quart  size  and  at  another  time  it  may  be  pint  size. 
Pupils  should  learn  the  difference  in  order  to  be 
effective  consumers. 

The  bushel  and  peck  are  used  less  frequently  by 
the  average  consumer.  However,  in  the  agrarian 
segment  of  our  society  these  two  units  of  measure¬ 
ment  are  used  extensively.  Many  items  are  sold  on 
the  wholesale  market  by  the  bushel. 

It  has  been  mentioned  many  times  that  measure¬ 
ments  are  not  exact.  Dry  measurements  are  prob¬ 
ably  less  exact  than  most  other  types  because  of  the 
difference  in  sizes  of  the  products  measured.  For 
example,  the  quantity  of  strawberries  in  a  quart 
can  vary  considerably  as  a  result  of  the  way  the 
strawberries  are  packed  in  the  box.  Consequently, 
it  is  becoming  more  and  more  common  to  find  prod¬ 
uce  sold  by  units  of  weight  because  of  the  greater 
precision  possible. 

The  pint  and  the  quart  are  both  units  for  measur¬ 
ing  liquid  and  dry  items.  However,  the  containers 
differ  slightly.  Pupils  will  probably  expect  a  liquid- 
quart  container  to  hold  the  same  amount  as  a  dry- 
quart  container.  This  is  not  the  case.  You  will 
find  the  dry-quart  container  slightly  larger  than 
the  liquid-quart  container,  to  allow  for  space  re¬ 
quired  in  packing.  The  same  is  true  for  the  dry- 
pint  container. 

Teacher’s  Preparation 

Plan  to  make  a  table  of  dry  measurements  similar 
to  the  one  appearing  at  the  top  of  text  page  129. 
Ask  your  pupils  to  bring  in  whatever  dry-measure¬ 


ment  and  liquid-measurement  containers  they  can 
obtain  or  borrow  to  use  in  an  experiment.  You 
should  have  a  pint  container  and  quart  container  to 
measure  both  dry  and  liquid  contents.  Also,  have 
some  dry  materials  available  for  measuring  of  dry 
materials — sand,  beans,  walnuts,  and  so  on.  If 
possible,  obtain  some  raw  grain  such  as  oats. 

Pre-Book  Lesson 

•  Have  pupils  show  the  containers  they  have 
brought  to  school.  In  discussing  each  container, 
categorize  it  as  being  for  measuring  either  dry  or 
liquid  materials.  Then,  separate  the  containers 
into  two  groups  according  to  the  categorization. 

•  Review  the  relationships  that  have  been 
learned  about  liquid  measurements.  Then,  use 
your  dry-measurement  containers  and  the  materials 
available  to  establish  the  relationship  between 
pints  and  quarts  in  measuring  dry  materials. 

•  Engage  pupils  in  a  discussion  about  the  two 
different  pint  (and  two  quart)  containers  for  liquid 
and  for  dry  materials.  Experiment  by  filling  a 
liquid-pint  container  (with  sand  or  beans)  and 
then  pouring  the  contents  into  the  dry-pint  con¬ 
tainer.  Pupils  should  see  that  the  dry  container 
is  not  filled  and  so  they  conclude  that  the  two  con¬ 
tainers  are  not  the  same  size. 

•  If  you  have  peck  and  bushel  containers,  use 
them  to  help  the  children  build  clearer  understand¬ 
ing  of  their  sizes.  Otherwise,  refer  to  the  dry-quart 
container  and  discuss  the  peck  container  as  holding 
the  same  quantity  as  8  dry-quart  containers.  The 
bushel  container  will  hold  the  same  quantity  as  32 
dry-quart  containers. 

•  Ask,  “If  one  bushel  is  the  same  quantity  as  4 
pecks,  how  many  pecks  will  be  the  same  as  3  bush¬ 
els?”  Have  children  tell  how  they  can  find  the 
answer.  Continue  the  questioning  with,  “If  8  dry 
quarts  are  the  same  quantity  as  1  peck,  how  many 
pecks  are  the  same  quantity  as  24  quarts?” 

Using  the  Text  Pages 

•  The  term  “lug”  may  be  new  to  most  pupils. 
Peaches,  apples,  plums,  tomatoes,  and  so  on,  may 
be  sold  by  the  lug. 
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•  See  the  Background  section  above  for  the  ex¬ 
planation  of  Ex.  6. 

•  Read  and  discuss  Ex.  8-12  very  carefully.  The 
ideas  and  skills  you  develop  in  connection  with  this 
oral  work  will  be  most  helpful  to  the  children  in 
preparing  them  for  the  written  work  at  the  bottom 
of  the  page. 

•  You  will  have  to  decide  which  pupils  are  ready 
to  do  the  written  work  independently.  All  others 
may  do  the  work  orally  under  your  guidance. 

Individualizing  Instruction 

•  All  pupils  may  cut  from  newspapers  or  maga¬ 
zines  references  to  units  of  liquid  and  dry  measure¬ 
ment.  These  should  be  classified  according  to  the 
two  categories  and  then  mounted  for  display. 


•  Use  the  mounted  information  (referred  to 
in  the  last  paragraph)  as  a  basis  for  oral  problems. 

•  More  capable  children  may  be  assigned  a  sup¬ 
plementary  activity  from  the  end  of  this  chapter. 

Reminder 

Maintain  and  extend  the  following: 

a.  Reading  and  writing  of  4-place  numerals 
(Practice  should  be  given  in  renaming  numbers 
named  by  4-place  numerals.) 

b.  Exploring  and  understanding  other  systems  of 
numeration  that  have  been  studied 

c.  The  ideas  in  geometry*  that  have  been  intro¬ 
duced 

•  See  9K,  page  xix. 
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2  pints  (pt.)  =  1  quart  (qt.) 

8  qt.  =  1  peck  (pk.) 

4  pk.  =  1  bushel  (bu.) 

7.  Study  and  learn  the  table  of  dry  measurements. 
Say  what  is  missing  in  each  of  Ex.  8-12. 

8.  2  bu.  of  oats  will  fill  -  ?!  peck  containers. 

9.  Since  8  qt.  is  1  pk.,  and  4  pk.  is  1  bu.,  there  are 

32 

_  ?_  qt.  in  a  bushel. 


10.  If  you  put  10  pk.  of  oats  into  bushel  baskets, 
you  can  fill  _?2  of  the  baskets,  and  there  will 
be  _?2  pecks  of  oats  left  over. 

11.  Mrs.  Bell  gives  her  hens  2  qt.  of 
feed  a  day.  In  a  week,  she  gives  the  hens 
_?14qt.,  or  -?-1  pk.  and  ?6qt.  of  feed. 

12.  Since  1  pk.  is  8  qt.,  and  1  qt.  is 
2  pt.,  _?16pints  are  a  peck. 

[w] 

Using  the  table  of  dry  measurements, 
copy  and  finish  each  of  Ex.  13-24. 
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13. 

8  bu.  are  ?_  pk. 

19. 

40  bu.  3  pk.  are  _  ? 

-  pk. 

8 

13 

i 

14. 

16  pt.  are  _?.  qt. 

A 

20. 

27  pt.  are  _  ?_  qt.  - 

c 

?.  Pt. 

1 1 

15. 

4 

16  pk.  are  _?.  bu. 

21. 

0 

21  pk.  are  _?_  bu. 

i 

•v>  “ 

i 

X) 

77 

8  3 

34 

2 

16. 

35  pk.  are  _■?_  bu.  ?  pk. 

22. 

138  pk.  are  _?_  bu. 

-?-  pk. 

3 

3 

6 

17. 

24  qt.  are  -  ?_  pk. 

23. 

30  qt.  are  -  ?_  pk.  - 

?-  qt. 

4  4 

2 

2 

18. 

36  qt.  are  ?_  pk.  _  ?_  qt. 

24. 

18  qt.  are  _?_  pk.  - 

?_  qt. 

When  Changing  to  Another  Container 


Involving  measurement  units  [O] 

1.  If  you  fill  peck  containers  from 
a  bushel  basket  of  pears,  how  many 
peck  containers  will  you  need? 

1  bu.  =  _  ?-4  pk. 

2.  How  many  peck  containers  can 
you  fill  with  peaches  from 

a.  5  bushel  baskets?  20 

b.  7  bushel  baskets?  28 


3.  If  you  pour  a  quart  carton  of 

milk  into  measuring  cups,  how  many 
cups  will  you  need  ?  1  qt.  =  ?  4  c. 

4.  How  many  cups  of  juice  can  you 
get  from 

a.  5  quart  cartons?  20 

b.  9  quart  bottles?  36 

5.  In  changing  from  larger  con¬ 
tainers  to  smaller  ones  in  Ex.  1-4, 
did  you  need  more  containers  or  fewer? 

more 

6.  If  you  put  8  quart  baskets  of 
peas  into  pans  each  holding  a  peck, 
how  many  pans  will  you  need? 

8  qt.  =  .  ?J  pk. 

7.  How  many  peck  containers  can 
be  filled  with  onions  from 

a.  16  quart  baskets?  2 

b.  40  quart  baskets?  5 
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Pupil’s  Objectives 

(a)  To  build  some  generalizations  about  the 
principles  involved  in  changing  from  one  unit  of 
measurement  to  another;  and  (b)  to  review  some 
important  ideas  about  fraction  numbers  and  meas¬ 
urements. 

Background 

Two  important  generalizations  may  be  associated 
with  the  conversion  from  one  unit  of  measurement 
to  another. 

a.  When  we  change  to  a  smaller  unit  of  measurement, 
more  units  than  before  will  be  needed.  We  usually  use 
multiplication  to  determine  the  number  of  smaller  units. 

b.  When  we  change  to  a  larger  unit  of  measurement, 
fewer  units  than  before  will  be  needed.  Most  often,  we 
use  division  to  determine  the  number  of  larger  units. 

Children  should  have  many  experiences  in  using 
actual  containers  for  measuring  things.  They 
should  experience  actually  the  measuring  of  objects 
(things,  contents)  in  more  than  one  unit  to  be  able 
to  make  a  generalization.  The  activities  in  this 
lesson  should  help  toward  that  end. 

Teacher’s  Preparation 

Have  some  of  the  containers  available  that  have 
been  used  in  the  previous  lessons.  You  may  not 
have  enough  containers  of  a  particular  type  for 
all  children  to  make  conversions  from  one  unit  of 
measurement  to  another.  After  actual  containers 
have  been  demonstrated  to  help  pupils  establish 
the  relationship  between  one  unit  and  another, 
pictures  or  cut-out  models  may  be  used  to  show 
relationships.  For  example,  cut-out  models  of 
liquid-pint  and  quart  containers  may  be  made  of 
construction  paper  in  the  shape  of  paper  milk 
cartons. 


Quart  Pint 


These  cutouts  can  be  prepared  easily  and  quickly. 
Perhaps  you  will  wish  to  make  similar  cut-out 
models  of  peck  and  bushel  units. 

Pre-Book  Lesson 

•  Stimulate  discussion  by  posing  problems  like 
the  following: 

a.  Which  would  you  prefer,  1  quart  or  1  pint  of 
ice  cream?  Why? 

b.  Will  two  quarts  of  lemonade  be  enough  for 
10  children  to  have  a  cup  of  lemonade  each? 

c.  How  many  quart  bottles  will  a  gallon  of  milk 
fill? 

•  Use  actual  containers  to  demonstrate  that  the 
contents  of  1  quart  container  will  fill  two  pint  con¬ 
tainers;  it  takes  the  contents  of  4  quart  containers 
to  fill  1  gallon  container.  As  the  demonstrations 
are  being  conducted,  guide  pupils  to  see  and  state 
that  when  the  contents  of  a  larger  container  are 
emptied  into  smaller  containers,  there  are  more  of 
the  smaller  containers  used,  and  vice  versa. 

•  Use  the  cut-out  models  of  quart  and  pint  con¬ 
tainers  to  demonstrate  the  idea  about  the  conver¬ 
sion  from  quart  containers  to  pints,  as  shown  below: 


AA  AA  AA  AA 


This  pictorial  representation  of  changing  from 
larger  to  smaller  containers  should  reinforce  the 
idea  that  the  final  result  is  more  containers  (not 
more  of  the  contents). 

Ask,  “If  we  empty  the  contents  of  4  quart  con¬ 
tainers  into  pint  containers,  how  many  pint  con¬ 
tainers  will  be  used?”  Guide  pupils  to  see  that 
multiplying  2  by  4  will  give  the  total  number  of 
pint  containers. 
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•  Use  the  cutouts  to  demonstrate  the  idea  about 
the  conversion  from  6  pint  containers  to  quart  con¬ 
tainers. 

AA  AA  AA 


In  this  representation,  the  children  should  see 
the  pint  containers  first.  Then,  place  1  quart  con¬ 
tainer  below  two  pint  containers.  In  this  way, 
pupils  should  see  and  state  that,  when  we  change  to 
larger  containers,  fewer  of  the  larger  containers  are 
needed.  Be  sure  to  emphasize  the  importance  of 
using  division  to  help  convert  from  a  smaller  to  a 
larger  unit  of  measurement.  In  pouring  the  con¬ 
tents  of  6  pint  containers  into  quart  containers, 
we  can  find  out  how  many  quart  containers  are 
needed  by  dividing  to  find  how  many  2’s  in  6. 

Using  the  Text  Pages 

•  Use  real  containers  or  cut-out  models  where 
possible  to  help  with  each  exercise  on  conversion. 
Guide  children  to  state  the  two  generalizations  in 
their  own  words.  Encourage  the  use  of  multi¬ 
plication  and  division  at  every  opportunity. 

•  The  oral  activity  at  the  bottom  of  page  131 
should  be  an  excellent  review  of  some  important 
measurement  and  fraction-number  ideas  that  have 
been  taught.  You  may  wish  to  give  additional 
examples  of  each  type  to  help  clarify  misunder¬ 
standings. 

a.  In  Ex.  1,  have  pupils  state  in  their  own  words 
the  meaning  of  each  numeral  of  the  fraction,  using 
the  terms  numerator  and  denominator. 

b.  Draw  a  clockface  on  the  chalkboard  (or  use 


a  cardboard  clockface)  and  have  children  count 
around  the  clock,  reading  the  numerals,  to  help 
clarify  the  idea  that  when  the  short  hand  starts  at 
any  numeral  on  the  clockface  and  returns  to  that 
numeral,  a  period  of  time  12  hours  in  length  has 
elapsed.  This  is  a  beginning  of  “clock  arithmetic,” 
which  is  introduced  and  extended  somewhat  later 
in  the  Mathematics  We  Need  program. 

c.  The  first  part  of  Ex.  3  is  true,  but  perhaps 
you  should  verify  this  by  having  children  divide 
1,760  by  4.  Then,  discuss  why  the  second  part  of 
the  statement  is  false. 

d.  Be  sure  to  discuss  each  exercise  thoroughly 
to  help  children  clarify  any  misunderstandings. 

Individualizing  Instruction 

•  Many  children  have  a  tendency  to  use  the  10- 
to-1  relationship  when  changing  from  one  unit  of 
measurement  to  another.  Therefore,  a  special 
oral  discussion  would  be  of  great  value,  where  you 
could  emphasize  that  “10”  is  used  in  our  numera¬ 
tion  system  in  connection  with  place  values  but  not 
in  our  measurement  system.  Engage  pupils  in  an 
activity  in  which  they  convert  from  one  unit  of 
measurement  to  another.  This  will  help  them  to 
see  that  there  is  no  one  ratio  that  may  be  used  for 
all  types  of  measurement. 

•  Some  of  your  more  capable  children  may  be  famil¬ 
iar  with  the  metric  system  of  linear  measurement. 
This  would  be  true  especially  if  it  were  an  Olympic 
Games  year  in  which  all  distances  in  swimming, 
diving,  and  track  are  measured  in  meters.  These 
children  may  look  up  “Metric  System”  in  an 
encyclopedia  and  prepare  a  report  on  any  aspect  of 
the  metric  system  they  choose.  They  will  find  that, 
in  the  metric  system,  10  becomes  an  important 
basis  for  conversion  in  linear  measurement,  tem¬ 
perature,  weight,  and  so  on. 

•  A  thorough  understanding  and  mastery  of 
measurement  ideas  will  come  only  as  a  result  of 
extended  exposure  to  them.  Therefore,  you  will 
find  it  advantageous  to  continue  to  use  these  ideas 
as  frequently  as  possible  throughout  the  year. 
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8.  If  you  pour  oil  from  8  quart  cans  into  gallon 
cans,  how  many  of  the  larger  cans  will  you  use?  2 

9.  How  many  gallon  cans  would  you  need  for 

a.  24  qt.  of  oil?  6  b.  48  qt.  of  oil?  12 

10.  In  changing  from  smaller  containers  to  larger 
ones  in  Ex.  6-9,  did  you  use  more  containers  or  fewer?  fewer 

When  you  change  from  larger  containers  to 
smaller  ones,  you  need  more  containers. 

When  you  change  from  smaller  containers  to 
larger  ones,  you  need  fewer  containers. 

Would  you  need  more  or  fewer  containers  to  change 

11.  from  pints  to  gallons ?fewer  13.  from  cups  to  pints? fewer 

12.  from  pecks  to  quarts ?m0re  14.  from  pecks  to  bushels? fewer 


Right  or  Wrong?  Why? 

[O] 

1.  The  fraction  5  names  the  fraction  number  for  7 
of  the  9  parts  of  the  same  size  in  a  whole.  Right 

2.  From  7:00  p.m.  to  9:00  a.m.  is  14  hr.Right 

3.  4  mi.  is  440  yd.,  so  i  mi.  is  220  yd.  wrong 

•imi.  is  longer  than  -i-  mi. 

4.  4  -f  5  +  6  =  15,  so  3  X  5  =  15.  Right 

5.  Our  gasoline  tank  holds  16i  pecks,  wrong 

Gasoline  is  measured  in  gallons.  A  peck  is  a  unit  of  dry  measurement. 

6.  A  whole  thing  can  be  separated  into  6  fifths,  wrong 

There  would  be  only  5  fifths  in  this  whole  thing. 

7.  Water  freezes  at  50°.  wrong 

Water  freezes  at  32°. 

8.  I  of  the  inside  of  square  ABCD  is  red.  wrong 

Square  ABCD  is  not  separated  into  9  parts  of  the  same  size. 

•  Extra  Activity.  Work  Set  107. 
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X  X  X  X  X  X  X 

x  x  x  x  x  x  x 
X  X  X  X  X  X  X 
X  X  X  X  X  X  X 
X  X  X  X  X  X  X 
X  X  X  X  X  X  X 
X  X  X  X  X  X  X 


Sets  of  M.  and  D.  Facts  Having  a  Factor  7 

Using  arrays  [O] 

1.  Study  picture  A.  How  many  X’s  in  all?  49 

a.  How  many  X’s  are  there  in  each  row  of  this  array?  7 
How  many  rows,  or  equivalent  sets,  are  there?  7 

b.  How  many  X’s  are  there  in  each  column  of  this  array  ?  7 
How  many  columns,  or  equivalent  sets,  are  there? 7 

2.  Study  picture  B.  How  many  X’s  in  all?  56 

a.  How  many  X’s  are  there  in  each  row  of  this  array? 7 
How  many  rows,  or  equivalent  sets,  are  there?  8 

b.  How  many  X’s  are  there  in  each  column  of  this  array? 8 
How  many  columns,  or  equivalent  sets,  are  there?  7 


3.  In  the  third  array  (picture  C)  there  are  _?_9  rows 
of  _?7  X’s  or  ?7  columns  of  _?_9  X’s,  or  _?63X’s  in  all. 

4.  What  M.  fact  or  facts  can  you  say  by  studying 
the  a.  first  array?  b.  second  array?  c.  third  array? 

7  x  7=  49  8x7  =  56;  7x8  =  56  9x 7=  63;  7x 9=  63 

5.  What  D.  fact  or  facts  can  you  say  by  studying  the 
a.  first  array?  b.  second  array?  c.  third  array? 

49-7=7  56  -  8  =  7;  56  +  7=  8  63  *  9  =  7;  63  *  7  =  9  r  , 

[w] 

*  Show  in  braces  the  set  of  M.  and  D.  facts  for  the 


6.  product  56;  factors  8  and  7. 

{ 8x  7=  56,  7x  8=56,  56-8=7,  56-7=8! 

7.  product  42;  factors  7  and  6. 

|7x  6=42,  6x7=42,  42-7=6,  42-6=7! 

8.  product  28;  factors  4  and  7. 

{4x7=28,  7x4=28  28-4=7  28-7=4! 

9.  product  49;  factors  7  and  7. 

{7x7=49,  49-7=7! 

10.  product  35;  factors  5  and  7. 

{5x7=35,  7X5=35,  35-5=7,  35-7=5! 

11.  product  63;  factors  9  and  7. 

{9x7=63,  7x9=63,  63-9=7,  63-7=9} 

12.  product  21;  factors  3  and  7. 

J32  {3x7=21,  7X3=21,  21-3=7,  21-7=31 

*  If  pupils  do  not  understand  some  of  these  sets  of  facts,  they  should  construct  a  dot 
array  for  each  pair  of  factors. 
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Pupil’s  Objective 

To  find  sets  of  multiplication  and  division  facts 
in  which  7  is  a  factor. 

Background 

Much  of  this  chapter  is  devoted  to  the  ten  new 
multiplication  and  division  facts  in  which  7  is  a 
factor,  since  it  is  very  important  that  these  facts  be 
learned,  not  only  well,  but  with  real  understanding 
based  on  a  variety  of  experiences  and  meaningful 
situations. 

Your  more  capable  children  will  cover  the  material 
more  quickly  than  the  others.  However,  do  not  be 
fooled  by  a  quick,  correct  response  and  see  it  as 
evidence  of  complete  mastery.  Children  who  al¬ 
ways  give  quick,  correct  responses  to  basic  facts  do 
not  necessarily  possess  the  concomitant  under¬ 
standings.  By  asking  appropriate  questions,  you 
can  determine  whether  children  understand  and 
can  use  the  commutative  property  as  it  relates  to 
multiplication,  the  distributive  property  as  it  affects 
both  multiplication  and  division,  the  unique  prop¬ 
erties  of  0  and  1  for  these  operations,  and  the  inverse 
relationship  between  multiplying  by  and  dividing 
by  the  same  number. 

Teacher’s  Preparation 

If  you  can,  obtain  a  piece  of  acoustical  tile  or  a 
piece  of  masonite  with  drilled  holes;  it  should  be 
cut  in  such  a  way  that  there  will  be  1 0  rows  of  holes 
with  10  holes  in  each  row.  This  may  be  used  as  a 
pegboard.  The  holes  (or  pegs)  should  be  about  2" 
apart  for  use  with  the  class.  Make  a  tag-board 
shield  to  use  for  showing  arrays  on  the  pegboard 
(see  illustration  on  Teacher’s  Page  99). 

Pre-Book  Lesson 

•  With  the  tag-board  shield  on  the  pegboard 
material,  show  an  array  for  4X7.  Have  pupils 
tell  the  two  factors  and  the  product  for  the  array. 
Then  move  the  shield  to  show  the  array  for  7X4. 
Be  sure  pupils  see  that  factors  are  the  same,  products 
are  the  same,  but  arrays  are  different. 


•  Ask  a  child  to  show  a  division  fact  that  will  go 
with  the  two  arrays  just  shown.  Continue  your 
analysis  and  discussion  of  the  arrays  until  the  set  of 
four  multiplication  and  division  facts  has  been 
shown  on  the  board. 

•  Show  the  arrays  for  6X7  and  7X6.  Use 
the  arrays  to  determine  the  factors,  product,  and 
the  set  of  four  multiplication  and  division  facts. 
Guide  pupils  to  discover  and  state  these  ideas  and 
relationships. 

•  Show  the  array  for  7X7.  In  this  discussion, 
bring  out  the  idea  that  there  are  only  two  multipli- 
tion  and  division  facts  in  the  indicated  set. 

•  Show  the  arrays  and  help  children  determine 
the  sets  of  multiplication  and  division  facts  for 
8X7  and  7X8;  for  9X7  and  7  X  9.  In 
your  discussion,  be  sure  to  emphasize  the  factors 
and  products  involved  and  the  use  of  the  Commuta¬ 
tive  Property  of  Multiplication. 

Using  the  Text  Page 

•  Construct  arrays  on  the  flannel  board  or  use 
the  pegboard  arrays  to  accompany  the  discussion 
in  the  oral  exercises.  Each  slower  learner  may  con¬ 
struct  his  own  array  by  using  objects  on  his  desk. 
Discs  or  construction-paper  square  shapes  are  good 
for  this  purpose. 

•  More  capable  children  should  be  able  to  do  the 
written  work  independently.  Other  pupils  may 
wish  to  construct  a  dot  (or  object)  array  to  associate 
with  each  product  and  pair  of  factors. 

Individualizing  Instruction 

Slower  learners  will  need  many  experiences  in 
using  and  making  arrays  for  sets  of  multiplication 
and  division  facts.  As  a  group  project,  have  each 
child  try  to  duplicate  the  X  pattern  shown  in  the 
pupil’s  book.  Counting  will  be  necessary  to  de¬ 
termine  the  correct  number  of  X’s  in  each  row. 
Point  out  that  we  are  finding  products  by  repeated 
addition.  As  each  row  is  completed,  say,  “That 
makes  one  row  of  seven  X’s;  one  7  =  7.  That  makes 
two  rows;  two  7’s  =  14,”  and  so  on. 
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Pupil’s  Objectives 

(a)  To  complete  the  tables  of  multiplication  facts 
for  7’s  and  for  7;  and  (b)  to  have  practice  in  using 
the  distributive  and  commutative  properties  to  find 
multiplication  facts. 


Background 

The  Distributive  Property  of  Multiplication  over 
Addition  as  it  is  applied  in  this  lesson  extends  work 
with  multiplication  facts  to  those  having  a  factor  7. 
Work  with  distribution  was  used  with  facts  on 
pages  95  and  96.  Briefly,  your  pupils  learned  earlier 
to  use  the  Distributive  Property  of  Multiplication 
over  Addition  by  thinking  of  4  X  6,  for  example,  as 
(4  X  2)  +  (4  X  4). 

The  primary  difference  between  the  multiplica¬ 
tion  facts  shown  in  the  two  tables  at  the  bottom  of 
page  133  is  reflected  in  the  way  in  which  they  are 
written  and  read:  the  M.  facts  for  7’s,  “one  7  =  7; 
two  7’s  =  14”;  and  so  on;  and  the  M.  facts  for  7, 
“seven  l’s  =  7;  seven  2’s  =  14”;  and  so  on. 


Pre-Book  Lesson 

•  Demonstrate  on  the  flannel  board,  as  suggested 
below,  the  example  (3  X  2)  -f  (3  X  5)  =  3  X  7. 
It  would  be  a  good  idea  to  have  each  child  con¬ 
struct  arrays  of  his  own  for  the  sentence, 

a.  Use  geometric  shapes  to  show  three  2’s: 

0  0 
0  0 
0  0 


The  array  should  be  built  one  2  at  a  time.  Be 
sure  all  pupils  see  the  three  2’s. 

b.  Beside  the  first  array,  construct  an  array  to 
show  three  5’s. 


0  0  0  0  0  0  0 

0  0  0  0  0  0  0 

0  0  0  0  0  0  0 

(3  X  2)  +  (3  X  5)  =3X7 


c.  Discuss  the  arrays  just  constructed  and  the 
multiplication  fact  associated  with  each.  Be  sure 


each  child  sees  how  the  two  arrays  form  the  larger 
array  showing  three  7’s. 

•  Construct  an  array  on  the  flannel  board  to 
show  four  7’s.  Ask  children  to  tell  and  then  write 
ways  the  four  7’s  may  be  separated  into  smaller 
arrays.  A  child  may  place  a  pencil  or  dowel  be¬ 
tween  columns  of  the  array  to  make  the  smaller 
arrays  easier  to  see.  Make  sure  that  children  are 
able  to  indicate  each  of  the  following: 

(4  X  1)  +  (4  X  6)  =  4  X  7 

(4  X  2)  +  (4  X  5)  =  4  X  7 

(4  X  3)  +  (4  X  4)  =  4  X  7 

(4  X  4)  +  (4  X  3)  =  4  X  7 

(4  X  5)  +  (4  X  2)  =  4  X  7 

(4X6)  +  (4X1)  =  4X7 


Using  the  Text  Page 

•  More  capable  children  should  be  able  to  proceed 
with  the  written  work  independently.  This  would 
be  an  excellent  oral  lesson  for  slower  learners.  It 
would  give  you  an  opportunity  to  diagnose  weak¬ 
nesses  as  well  as  help  clarify  and  extend  under¬ 
standings.  (Stress  the  commutative  idea  during 
discussion  of  the  related  facts  for  Ex.  2-11.) 

•  The  completion  of  the  two  multiplication  tables 
begun  at  the  bottom  of  the  page  should  be  con¬ 
ducted  as  an  oral  activity  for  slower  learners  before  it 
is  assigned  to  them  as  written  work. 


Individualizing  Instruction 

•  Slower  learners  may  shade  square  boxes  on  graph 
paper  to  make  arrays  for  the  M.  facts  in  which  7  is  a 
factor. 

•  Duplicate  the  following  examples  for  all  pupils 
to  work: 

If  (6  X  4)  +  (6  X  3)  =  42;  then  6  X  □  =  42. 

If  (7  X  2)  +  (7  X  7)  =  63;  then  7  X  □  =  63. 

If  (8X7)  =  56;  then  (8  X  4)  +  (8  X  □)  =  56. 

If  (7X9)  =  63;  then  (7  X  6)  +  (7  X  □)  =  63. 

If  (6  X  8)  +  (6  X  1)  =  54;  then  □  X  9  =  54. 
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*  Use  of  the  Distributive  Property  of  Multiplication  over  Addition  to  discover  M.  facts! 


Pairs  of  M.  Facts  Having  a  Factor  7 

Using  distributive  and  commutative  properties  [W] 

1.  The  box  has  56  dots  in  7  rows  of  8.  Show  two 
M.  facts.  7  x  8  =  56,  8  x  7  =  56 

*Copy  and  finish  each  of  Ex.  2-11. 

2.  (3  X  4)  +  (3  X  3)  =  21,  so  3  X 

3.  (7  x  4)  +  (7  X  1)  =  35,  so  .?JX  _?s  = 

4.  (9  X  5)  +  (9  X  2)  =  63,  so  _?.9X  7  =  * 


5. 

(7 

X 

2) 

+ 

(7 

X 

2)  = 

>28 
-  •  -  5 

SO 

7  x  -?-4  = 

?  28 

4x7= 

28 

6. 

(8 

X 

1) 

+ 

(8 

X 

6)  = 

56, 

SO 

?-7  = 

=  56. 

7x8  = 

56 

7. 

(7 

X 

5) 

+ 

(7 

X 

4)  = 

>63 
-  *  -  5 

so 

-  ?-7  X  9  = 

?  63 

9x7  = 

63 

8. 

(6 

X 

3) 

+ 

(6 

X 

4)  = 

>42 

-  •  -  5 

so 

-?_6  X  7  = 

>42 
—  •  —  • 

7x6  = 

42 

9. 

(8 

X 

2) 

+ 

(8 

X 

5)  = 

>56 

-  •  -  5 

so 

00 

X 

I 

•v> 

1  V4 

II 

_  ?_5$ 

7x8  = 

56 

10. 

(7 

X 

3) 

+ 

(7 

X 

3)- 

>42 

so 

-?-7  X  -?6  = 

=  „> 

4.2  6x 

7= 

11. 

(7 

X 

6) 

+ 

(7 

X 

1)  = 

>49 
-  •  -  , 

so 

-?7  X  ?7  = 

=  _?- 

49 

-  • 

**  Beside  each  of  the  M.  facts  shown  for  Ex.  2-11,  show 
the  other  M.  fact  of  the  pair,  if  there  is  one. 


7x3=21 

7x4=28 


Write  an  example  like  those  in  Ex.  2-11  to  check  each  7x5=35 

of  the  multiplications  in  Ex.  12-15  •  Answers  will  vary. 


7x7=49 

7X8=56 


12. 

7  X 

6  = 

42 

13. 

8  X 

7  = 

56 

3x7= 

21 

4x7= 

28 

14. 

7  X 

7  - 

48 

5x7  = 
6x7= 

35 

42 

7x7= 

49 

15. 

9  X 

7  = 

61 

8x7  = 

56 

16. 

Copy 

and 

finish 

the 

1 

of  M. 

facts. 

M.  facts  for  7’s 

M.  facts  for  7 

1x7=7 

7x1  =  7 

2  X  7  =  14 

7  X  2  =  14  y 

-  and  so  on  to 

and  so  on  to  / 

9  X  7  =  63 

7  X  9  =  63 

1 
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**  Use  of  the  Commutative  Property  of  Multiplication  to  complete  pairs  of  M.  facts! 


*  Again,  an  opportunity  to  evaluate  mental  procedures! 


Helpers  for  M.  Facts 

Relationships  [O] 

Tell  how  knowing  Ex.  a  helps  with  Ex.  b. 


1.  a.  5  X  8  =  40 
b.  6  X  8  =  n  48 

2.  a.  7  X  10  =  70 

b.  7  X  9  =  n  63 

3.  a.  7  X  7  =  49 
b.  7  X  8  =  n  56 

4.  a.  7  X  9  =  63 
b.  9  x  7  =  n  63 

5.  a.  6  X  8  =  48 
b.  6  X  9  =  n  54 

6.  a.  9  X  7  =  63 
b.  8  X  7  =  w  56 


7.  a.  6  X  7  =  42 
b.  7  X  7  =  n  49 

8.  a.  6  X  8  =  48 
b.  8  X  6  =  n  48 

9.  a.  8  X  7  =  56 
b.  9  X  7  =  n  63 

10.  a.  7  X  7  =  49 

b.  8  X  7  =  n  56 

11.  a.  6  X  9  =  54 
b.  7  X  9  =  72  63 

12.  a.  6  X  6  =  36 
b.  6  X  5  =  n  30 


13.  a.  7  x  8  =  56 
b.  8  X  7  =  ti56 

14.  a.  9  X  6  =  54 
b.  9  X  7  =  m2 

15.  a.  6  X  8  =  48 
b.  7  X  8  =  ns 6 

16.  a.  6  X  9  =  54 
b.  9  X  6  =  «54 

17.  a.  6  X  10  =  60 
b.  6  X  9  =  U54 

18.  a.  7  X  9  =  63 
b.  7  X  8  =  «56 


Try  These 

Oral  practice  [O] 

Rows  1-5.  See  how  many  of  the  products  you  can  say. 


a 


g 


36 


1. 

9 

X 

5  45 

7 

X 

6 

42 

5 

X 

8 

40 

6 

X 

9 

54 

7 

X 

2 

14 

7 

X 

4 

28 

6 

X 

6 

2. 

4 

X 

7  28 

6 

X 

4 

24 

7 

X 

7 

49 

3 

X 

8 

24 

5 

X 

7 

35 

3 

X 

9 

27 

7 

X 

21 

3 

3. 

5 

X 

9  45 

8 

X 

7 

56 

3 

X 

7 

21 

9 

X 

6 

54 

7 

X 

5 

35 

7 

X 

8 

56 

7 

X 

7 

1 

4. 

4 

X 

8  32 

5 

X 

6 

30 

7 

X 

9 

63 

2 

X 

7 

14 

9 

X 

7 

63 

7 

X 

0 

0 

6 

X 

30 

5 

5. 

6 

X 

742 

9 

X 

3 

27 

8 

X 

4 

32 

5 

X 

5 

25 

8 

X 

6 

48 

2 

X 

8 

16 

4 

X 

36 

9 

Now  say  the  products  by  columns.  Study  hard  facts. 
Extra  Activity.  Work  Set  108. 
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Pupil’s  Objectives 

(a)  To  use  what  is  known  about  the  properties 
of  multiplication  to  help  find  products;  and  (b) 
to  have  oral  practice  in  saying  products  for  pairs 
of  factors — one  factor  no  greater  than  7. 

Background 

The  commutative  and  distributive  properties  as 
they  affect  multiplication  have  been  discussed  (and 
used)  many  times.  The  oral  lesson  at  the  top  of 
page  1 34  highlights  the  use  of  these  properties  as  a 
means  of  determining  a  particular  multiplication 
fact  when  another  multiplication  fact  is  known  or 
given. 

By  this  time,  the  Commutative  Property  of  Multi¬ 
plication  should  be  commonplace  knowledge  in 
children’s  thinking.  They  know  that  changing  the 
order  of  multiplying  factors  will  not  change  the  product. 
So,  if  a  child  knows  one  fact  (4X7  =  28)  he  should 
know  or  be  able  to  determine  the  fact  which  results 
from  changing  the  order  of  the  factors  (7  X  4  =  28). 

Multiplication  may  be  distributed  over  either 
addition  or  subtraction.  The  very  simplest  appli¬ 
cation  of  both  of  these  ideas  is  found  in  this  oral 
lesson.  Several  examples  make  use  of  multiplica¬ 
tion  distributed  over  addition  as  described  below 
for  Ex.  3.  Ex.  3a  tells  the  child  that  seven  7’s  equal 
49.  Ex.-3b  asks,  “Seven  8’s  equal  what?”  Children 
should  know  that  seven  8’s  equal  seven  7’s  plus 
seven  l’s.  Thus,  (7  X  7)  +  (7  X  1)  =  7  X  8,  or 
49  +  7  =  56. 

Distribution  of  multiplication  over  subtraction  is 
described  for  Ex.  2.  In  Ex.  2a  the  child  reads  that 
seven  10’s  equal  70,  and  Ex.  2b  asks,  “Seven  9  s 
equal  what?”  If  seven  10’s  =  70,  then  seven  9’s 
equal  seven  l’s  less.  Therefore,  (7  X  10)  (7X1) 

=  7X9.  There  is  no  need  to  write  out  the  com¬ 
plete  example  each  time,  but  pupils  should  be  able 
to  verbalize  the  idea  of  distribution  involved  in  the 
two  examples  cited. 

Pre-Book  Lesson 

•  Construct  an  array  on  the  flannel  board  (or 
show  one  on  the  pegboard)  for  the  M.  sentence 


5  X  8  =  40.  Have  a  child  construct  the  array  by 
placing  one  row  of  8  objects  at  a  time  on  the 
board  until  five  8’s  are  shown.  Discuss  the  array 
and  then,  on  the  chalkboard,  show  the  multiplica¬ 
tion  fact  for  it. 

•  Ask,  “If  we  join  one  more  row  of  8  objects  to 
the  array,  how  many  rows  of  8  objects  will  there 
be?”  Bring  out  in  the  discussion  that  five  8’s  plus 
one  more  8  are  six  8’s.  Ask  a  child  to  explain  how 
knowing  the  product  for  five  8’s  can  help  find  the 
product  for  six  8’s. 

•  Construct  an  array  to  show  four  10’s.  Then 
ask  a  child  to  remove  part  of  the  array  to  show 
four  9’s.  Guide  the  discussion  so  children  will  see 
that  knowing  4X10  can  help  you  find  the  product 
for  4  X  9.  The  array  shown  below  may  help. 

000000000 
000000000 
000000000 
000000000 


/jjWRemove  this 
0  column  of  4 
q  and  the  array 
shows  4x9- 

0 


Using  the  Text  Page 

•  More  capable  children  may  do  the  oral  lesson 
at  the  top  of  the  page  as  written  work.  In  all 
probability  they  will  understand  the  use  of  distribu¬ 
tion  and  commutativity  for  these  exercises.  Be  sure 
to  discuss  each  exercise  very  carefully  with  slower 
learners.  Have  children  tell  in  their  own  words  how 
knowing  the  sentence  in  a  can  help  to  find  the  prod¬ 
uct  of  the  factors  shown  in  b.  Where  necessary, 
use  arrays  to  help  clarify  or  extend  an  idea. 

•  The  work  at  the  bottom  of  the  page  may  be 
used  for  either  oral  or  written  practice.  You  could 
convert  this  to  a  Show-the-Answer  practice  game. 
Ask  children  to  show  the  product  on  a  card  for  the 
pair  of  factors  in  Ex.  2d,  4f,  lc,  5a,  and  so  on. 


Individualizing  Instruction 

•  More  capable  children  may  have  timed  tests  in 
telling  the  products  for  examples  in  rows  or  columns 
at  the  bottom  of  the  page. 

•  Have  slower  learners  make  dot  arrays  for  facts 
not  yet  mastered. 
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Teaching 

Pupil’s  Objective 

To  see  and  study  the  tables  of  multiplication 
facts  for  7’s  and  for  7. 

Background 

Although  pupils  have  already  worked  with  the 
multiplication  facts  for  7’s  and  for  7,  their  presence 
in  table  form  (text  page  135)  allows  all  pupils  to 
see  them  in  a  meaningful  arrangement  and  so  to 
discover  important  ideas  and  relationships  that  ex¬ 
ist.  The  tables  may  also  be  used  for  ready  reference 
when  needed. 

The  products  for  these  facts  are  all  multiples  of 
7.  Any  multiple  of  7  can  be  divided  by  7  (which 
means  the  remainder  will  be  0).  Of  course,  there 
are  many  other  multiples  of  7  than  those  shown  in 
the  tables  of  M.  facts. 

When  one  factor  is  an  even  number,  the  product 
is  an  even  number.  If  both  factors  are  odd,  the 
product  is  an  odd  number. 

As  a  result  of  studying  multiplication  tables  hav¬ 
ing  one  factor  as  great  as  6,  the  children  have 
learned  most  of  the  multiplication  facts  in  which 
7  is  a  factor.  In  fact,  there  are  only  five  new  mul¬ 
tiplication  facts  for  pairs  of  factors  in  which  7  is 
one  factor.  Be  sure  pupils  grasp  this  idea  and  can 
identify  the  new  facts. 

Pre-Book  Lesson 

•  Draw  on  the  chalkboard  the  portion  of  the  mul¬ 
tiplication  chart  (without  the  letters)  shown  below. 


X 

5 

6 

7 

8 

9 

5 

6 

7 

a 

b 

c 

8 

d 

9 

e 

Ask  pupils  to  tell  the  products  to  be  shown  in  the 
two  rows  below  and  the  two  columns  to  the  right 
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of  the  factors  shown  (for  facts  in  which  5  or  6  is  one 
factor).  Ask,  “What  is  the  product  to  be  shown  in 
this  box?  What  is  the  pair  of  factors?  In  which  box 
should  48  be  written?  (There  are  two  boxes.)  What 
are  the  factors  for  this  product?” 

After  showing  the  products  for  the  facts  in  which 
5  or  6  is  one  factor,  write  the  letters  a ,  b,  c,  d,  and  e 
as  shown  in  the  chart. 

Ask,  “What  is  the  pair  of  factors  for  box  a?”  Do 
not  name  the  product  at  this  time.  Show  the  fac¬ 
tors  on  the  board.  Ask  the  same  question  for  boxes 
b  and  c.  Each  time,  show  only  the  factors  on  the 
board.  Then  ask  the  same  question  for  boxes  d 
and  e.  Guide  pupils  to  see  that  the  factors  for  the 
products  to  be  shown  in  boxes  d  and  e  have  been 
shown  on  the  board.  As  a  result  of  this  analysis, 
pupils  should  see  that  only  three  of  the  five  new 
multiplication  facts  have  to  be  learned.  (The  com¬ 
mutative  idea  is  involved.) 

•  Now,  have  pupils  use  the  distributive  property 
to  help  determine  the  products  for  the  three  pairs 
of  factors  shown  on  the  board. 

Using  the  Text  Page 

•  Have  pupils  identify  the  new  multiplication 
facts  shown  in  the  tables  at  the  top  of  the  page. 

•  The  two  tables  of  multiplication  facts  are  the 
basis  for  answering  the  questions  in  the  oral  lesson. 
Be  sure  to  bring  out  the  idea  that  there  are  many 
other  multiples  of  7. 

•  All  pupils  may  do  the  written  work  suggested 
at  the  bottom  of  page  135  to  test  themselves. 

Individualizing  Instruction 

•  Ask  all  pupils  questions  about  the  greatest  mul¬ 
tiple  of  7  that  can  be  subtracted  from  52,  from  45, 
from  29,  and  so  on.  Children  may  refer  to  the  prod¬ 
ucts  shown  in  the  tables  of  multiplication  facts  to 
help  determine  the  answers. 

•  All  pupils  may  work  multiplication  examples 
like  these: 

6  X  4  =  □  8X2  =  16 

6  X  3  =  □  8  X  5  =  40 

6X0  =  42  8  X  7  =  Q 
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Table  of  M.  Facts  for  7’s 

77777777 
J_  _2_  3  4  5  6  7  8 

7  14  21  28  35  42  49  56 

Table  of  M.  Facts  for  7 

1  2  3  4  5  6  7  8 

77777777 
7  14  21  28  35  42  49  56 

*f  actor  s-product  relationship  [O] 

1.  When  are  the  products  shown  in  the  table  even 

When  one  factor  is  an  even  number. 

numbers ?A  When  are  they  odd  numbers?  when  both  factors  are  odd  nUm 

2.  The  product  56  is  a  multiple  of  7  as  shown  in 
the  table  for  7’s  and  a  multiple  of  8  as  shown  in  the 
table  for  7.  Explain.  Eight  7-s  =  56;  Seven  8’s  =  56 

3.  What  two  M.  facts  have  7  and  0  for  factors?  7  X  0=  0;  Ox  7=  0 

4.  70  is  a  multiple  of  7,  2,  5,  35,  14,  and  _?J.° 

5.  84  is  a  multiple  of  7.  It  is  also  a  multiple  of 
12.  How  can  you  find  this  other  number,  12?  Div.de:  84^7=12 

6.  By  yourself,  say  the  M.  facts  with  7  as  a  factor. 
Cover  the  products  shown  in  the  tables.  Do  not  take 
the  facts  in  order. 

How  Well  Do  You  Know  the  M.  Facts? 

One  factor  no  greater  than  7  [W] 

Turn  to  page  134.  On  folded  paper  show  products  for 
the  examples  in  rows  1-5  at  the  bottom  of  the  page. 


*  Pupils  may  use  the  tables  to  discover  important  ideas 
and  relationships  that  exist  among  the  facts. 


*  A  more  advanced  aspect  of  the  problem-solving  program! 


Finding  Problems  in  a  Story 

[O] 

Mr.  Miller  took  Jack  to  see  the  Concord  City  team 
play  a  basketball  game  with  the  team  from  Erie.  Mr. 
Miller’s  ticket  cost  $1.50;  Jack’s  ticket  cost  h  as  much 
as  Mr.  Miller’s. 

The  game  was  played  in  a  large  gym.  Mr.  Miller 
told  Jack  that  there  were  1,850  seats  in  the  gym.  Jack 
could  count  only  1.8  seats  that  were  empty. 

Mr.  Miller  found  out  that  in  each  of  two  sections  of 
seats  there  were  280  people  from  Erie. 

At  the  end  of  the  half,  Concord  had  a  score  of  52  points, 
or  15  points  more  than  Erie.  Then  Erie  made  20  points 
while  Concord  made  only  6  points. 

In  all,  the  Concord  team  used  9  players,  while  the 
Erie  team  used  5  more  than  this  number. 

The  final  score  was:  Concord,  98;  Erie,  94. 

As  you  read  the  story,  did  you  think  of  any  arithmetic 
problems?  How  many  could  you  find?  Tell  them  to  the 

ClaSS  The  word!n9  problems  will  vary. 

Mixed  Practice 

A.,  S„  M„  D.  [W| 

Show  your  work  for  Ex.  1-16.  Check  your  answers. 


1. 

165  x  6  99° 

5. 

7,000  -  6,499  soi 

9. 

$3.45  -  5$0-69'R0 

$71.37 

2. 

449  7  64, ri 

6. 

9  x  $1.06  $9-54 

10. 

$30.68  +  $40.69 

3. 

3  x  209 627 

/■* 
i . 

7,835  -  2,796  5'039 

$0.95,R1# 

11. 

7  X  $1.27 $8-89 

$46.99 

4. 

576  9  64'R0 

8. 

4)$3.81 

12. 

$54.96  -  $7.97 

$90.31 

13. 

56  4-  9  +  827  +  64 

+  580  '-536  1  5. 

$5.66  +  $4.88  +  $79.77 

$10.08 

J4. 

10  +  84  +  98  +  82  +  79 353  16. 

S3. 55  +  $6.00  +  $0.53 
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Teaching 

Pupil’s  Objectives 

(a)  To  find  and  write  problems  from  a  story;  and 
(b)  to  have  practice  in  mixed  computation. 

Background 

It  is  normal  in  reading  to  encounter  quantitative 
information  regardless  of  the  subject  matter.  Fre¬ 
quently,  relationships  between  the  quantities  given 
are  not  worked  out  and  stated;  so,  in  order  to  ob¬ 
tain  more  insight  into  what  is  being  reported,  prob¬ 
lems  must  be  formulated  and  computations  made. 
The  story  on  text  page  136  gives  your  pupils  the 
opportunity  to  do  just  this.  Thus,  the  problem¬ 
solving  program  advances  beyond  the  completion 
of  problems  from  number  situations,  labeled  to  tell 
the  operation,  to  the  completion  of  problems  in¬ 
herent  in  the  content  of  a  story.  To  provide  means 
for  successfully  handling  everyday  quantitative  ex¬ 
periences  is,  of  course,  one  of  the  primary  goals  of 
the  mathematics  curriculum. 

Pre-Book  Lesson 

Set  the  stage  for  the  story  by  telling  pupils  that 
you  are  going  to  read  a  story  about  a  boy  and  his 
father  who  went  to  see  a  basketball  game.  In  order 
to  draw  the  children  into  the  story  situation  more 
actively  and  imaginatively,  direct  the  children  in 
dramatizing  the  first  paragraph  of  the  story.  Most 
children  will  have  had  the  experience  of  buying  a 
ticket  at  a  ticket  booth.  Suggest  that  the  ticket 
booth  at  the  basketball  pavilion  probably  had  a 
card  telling  the  admission  prices  for  adults  and  for 
children.  Ask  children  to  guess  what  they  think 
the  prices  are. 

Using  the  Text  Page 

•  Turn  immediately  to  the  text  page  and  read 
the  first  paragraph.  Ask  children  to  use  the  infor¬ 
mation  given  in  the  first  paragraph  to  determine 
what  the  prices  were  on  the  admission  card.  Write 
a  problem  on  the  board  as  stated  by  a  child. 
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•  Read  through  the  entire  story  with  the  class 
to  make  sure  all  pupils  understand  the  information 
given. 

•  Ask  children  if  there  is  any  other  information 
given  in  the  story  that  can  be  used  to  state  a  prob¬ 
lem.  (It  is  possible  to  determine  from  the  informa¬ 
tion  given  how  many  points  were  scored  by  each 
team  in  the  second  half.)  The  children  should  be 
able  to  formulate  a  minimum  of  7  or  8  good  prob¬ 
lems. 

•  Write  on  the  board  each  problem  stated  by  a 
child  and  save  these  problems  for  work  suggested 
below.  Discuss  and  analyze  each  problem  to  deter¬ 
mine  if  it  could  be  stated  in  any  other  way. 

•  You  may  wish  to  review  ways  of  checking  the 
answers  to  computation  work  before  assigning  the 
mixed  practice  at  the  bottom  of  the  page.  Be  sure 
to  circulate  among  pupils  as  they  are  doing  this 
written  work  to  find  any  sources  of  difficulty  or 
confusion. 


Individualizing  Instruction 

•  All  pupils  may  write  the  work  for  the  problems 
that  have  been  stated  by  various  members  of  the 
class.  You  may  wish  to  duplicate  the  problems  for 
pupils,  instead  of  leaving  them  on  the  board. 

•  All  pupils  may  copy  the  following  exercises, 
writing  the  operation  symbol  that  will  make  each 
a  true  sentence: 

(45  O  5)  =  (7  X  7)  +  1  (32  +  8)  +  5  =  (9  O  1) 
(7  O  3)  +  (7  O  5)  =  56  36  O  4  =  (2  X  4)  +  1 
(8  X  6)  O  (8  X  1)  =  56  (8  X  6)  +  15  =  (7  O  9) 

•  All  pupils  may  use  >  or  <  or  =  to  make 
each  of  these  a  true  sentence: 

9  X  5 _ 6  X  8 

(6X9) +  2 _ 8X7 

(3  X  7)  +  (4  X  7) _ 10X5 

(7  X  5)  +  4 _ (5  X  8)  -  1 

(4  X  8)  +  (2  X  8) _ (7  X  6) 

(9  X  5)  +  (9  X  2) _ (7  X  9) 
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Teaching 

Pupil’s  Objective 

To  review  in  a  mid-unit  test  important  items  of 
information,  understanding,  and  skill. 

Background 

This  mid-unit  test,  like  others  of  its  kind,  brings 
together  questions  about  a  variety  of  ideas,  princi¬ 
ples,  and  skills  that  have  been  taught  over  a  con¬ 
siderable  span  of  time.  It  is  just  as  important  to 
keep  the  represented  ideas  and  principles  alive  and 
functioning  as  it  is  to  insure  the  retention  and  use¬ 
fulness  of  skills  in  using  the  operations  that  have 
been  taught. 

In  this  type  of  lesson,  the  temptation  is  to  accept 
a  correct  answer  and  to  pass  on  to  the  next  item; 
or,  if  an  incorrect  answer  has  been  given,  to  turn 
to  another  pupil  for  an  answer.  Proceeding  in  this 
way  gets  a  class  through  the  test  in  rapid  time,  but 
it  accomplishes  little.  Instead,  you  will  want  to 
probe  and  guide  so  that  answers,  whether  correct 
or  incorrect,  can  be  defended.  In  this  manner, 
discussions  which  ensue  will  really  educate. 

Using  the  Text  Page 

•  You  may  wish  to  use  some  of  the  following  sug¬ 
gested  questions  in  connection  with  the  exercises 
indicated. 

Ex.  7.  Can  there  be  more  than  8  eighths  of  some¬ 
thing?  (Yes)  But,  can  there  be  more  than  8  eighths 
of  one  whole  thing? 

Ex.  2.  What  is  the  greatest  multiple  of  7  that  can 
be  subtracted  from  34  tens? 

Ex.  3.  What  number  do  you  round  to  make  the 
estimate? 

Ex.  5.  What  does  the  numerator  for  the  fraction 
number  tell  us?  What  does  the  numeral  below  the 
fraction  bar  tell  us?  What  is  this  number  called? 
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Ex.  6.  What  is  a  good  estimate  of  the  answer? 

Ex.  8.  What  multiple  of  8  is  closest  to  58?  What 
is  a  multiple  of  a  number?  Can  the  multiple  of  a 
number  be  divided  by  that  number? 

Ex.  10.  Is  there  any  other  related  mathematical 
sentence  you  can  write?  (204  -4-  34  =  6  and  34  X 
6  =  204). 

•  Pupils  should  be  able  to  work  Ex.  13-20  with¬ 
out  too  much  difficulty. 

Individualizing  Instruction 

•  After  all  pupils  have  written  “Yes”  or  “No”  for 
each  of  Ex.  1-12,  you  will  want  to  conduct  an  oral 
discussion  about  each  of  those  exercises. 

•  If  weaknesses  become  apparent  as  a  result  of 
the  oral  discussion,  you  may  devise  review  material 
or  activities  to  help  correct  the  sources  of  difficulty. 

•  More  capable  children  may  engage  in  one  of  the 
supplementary  activities  suggested  on  page  159. 

•  Slower  learners  may  need  additional  work  with 
multiplication  facts  in  which  5,  6,  and  7  are  factors. 
They  may  draw  arrays  and  then  show  the  related 
facts  represented  by  each  array. 

•  Slower  learners  may  make  more  cards  with  n- 
sentences  for  multiplication  facts  and  matching  an¬ 
swer  cards.  More  capable  children  may  work  with 
these  pupils  to  give  them  practice  on  multiplication 
facts. 

Reminder 

Continue  to  maintain  and  extend  the  following 
ideas  and  concepts: 

a.  An  understanding  of  numeration  systems  in 
general,  with  particular  emphasis  on  the  historical 
development  and  contribution  of  each 

b.  Geometric  terms  and  ideas 

c.  Reading,  writing,  and  understanding  4-place 
numerals 
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*  Probe  and  guide  so  that  answers,  whether  correct  or  incorrect,  can  be  detended. 
Teacher’s  Page  137  offers  suggested  questions  for  an  oral  discussion  period. 


Many  Things 

Maintenance  [W] 

*For  each  of  Ex.  1-12  write  “Yes”  or  “No.” 


1.  There  cannot  be  more  than  8  eighths  in  a  whole.  Yes 

2.  7)346.  The  answer  is  59,  R3.  nq 

3.  60  is  a  good  estimated  answer  for  7)423.  Yes 


4.  n  stands  for  18  in  the  example  32  +  n  =  50.  Yes 

5.  For  the  fraction  number  f,  the  numerator  is  6.  N° 


6.  The  answer  for  9  X  27  must  be  an  odd  number.  Yes 

7.  i  of  a  set  of  63  eggs  is  found  by  working  9)63.  Yes 

8.  58  is  a  multiple  of  8.  ng 


9.  To  check  14,  R2  as  the  answer  for  3)44,  you 
add  2  to  14,  and  multiply  their  sum  by  3.  nd 

10.  If  204  -4-  6  =  34,  then  6  x  34  =  204.  Yes 

The  denominator  of  the  fraction  number  for  the 
colored  part  of  the  inside  of 


f  ; 

ifSs? 

T 

. . 

11.  rectangle  ABCD  is  4.  nq  12.  rectangle  EFGH  is  5. 

Ex.  13-16.  For  each  example,  rename  the  dividend  as 
you  are  told  to  do.  Then  show  the  division. 

28, R  0  53,  R1 


Yes  H 


St 

■ 

G 

F 


13.  6)168  168  =  120  +  48  15.  8)425  425  =  168  +  257 

46, R2  45, R1 

14.  9)416  416  =  279  +  137  16.  7)316  316  =  147  +  169 


Ex.  17-20.  Do  all  the  work  in  each  example.  Then 
copy  the  example  using  >  or  <  or  =  in  place  of  _?_. 


466 


17.  6)438  _?_  (39  +  43) 

32  <  68 

18.  (256  8) .  (272  -s-  4) 


19.  (7  X  87)  _?_  (1,060  -  594) 

512  =  512 

20.  (8  X  64)  _?_  (4  X  128) 
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Easy  Problems 

Writing  n-ssntences  [W] 

For  problem  1,  think ,  “We  know  5,  the  number  of 
snowballs  for  one  snowman,  and  6,  the  number  of  snow¬ 
men,  so  we  multiply  to  find  the  number  of  snowballs  in 
the  total  set.  The  ^-sentence  is  6x5  =  n” 

1.  If  it  takes  5  snowballs  to  make  a  snowman,  then 
?_  snowballs  are  needed  for  6  snowmen. 

For  each  of  problems  2-5  write  an  ^-sentence. 

2.  If  6  children  can  ride  the  large  bobsled  at  a  time, 
then  18  children  will  make  _?_  bobsled  loads.  18^6=n 

3.  If  at  the  same  time  14  children  are  on  sleds  and 
8  are  walking,  then  ?  children  are  on  the  hill.  14+8=n 

4.  If  all  but  4  of  the  22  children  ride  the  big  bobsled, 
then  ?18children  will  have  had  rides  on  it.  22-4= n 

5.  If  9  of  the  22  children  are  girls,  then  _  ?I3  of  them 
are  boys.  22-9=0 

[O] 

'  Write  each  ^-sentence  on  the  board.  Tell  how  the 
?z-sentence  helps  you  to  find  the  answer  for  the  problem, 
and  say  the  answer. 

138 

*  More  practice  in  translating  from  a  problem  setting  to  a  mathematical  sentence! 
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Pupil’s  Objectives 

(a)  To  have  practice  in  writing  ^-sentences  for 
problems;  and  (b)  to  give  answers  orally  for  these 
problems. 

Background 

The  importance  of  translation  as  a  problem-solving 
skill  has  been  stressed  and  discussed  many  times 
throughout  this  program.  The  child  reads  about 
something  presented  in  a  problem  situation.  If  he 
can  translate  the  quantitative  information  into  a 
mathematical  sentence,  his  chances  for  success  in 
solving  the  problem  will  be  enhanced. 

In  the  third-  and  fourth-grade  books  there  are 
many  lessons  which  stress  translating  from  a  prob¬ 
lem  setting  to  a  mathematical  sentence.  In  all  these 
lessons  the  focus  is  upon  the  translating  and  not 
upon  finding  an  answer.  In  other  lessons  or  as 
follow-up  activity  of  the  translation  lesson,  pupils 
are  asked  then  to  find  answers  to  problems. 

Pre-Book  Lesson 

•  Write  on  the  chalkboard  a  simple  problem  like 
the  following: 

In  one  week  there  are  7  days.  How 
many  days  are  there  in  24  weeks? 

Tell  the  children  that  you  want  someone  to  write 
an  n-sentence  for  the  problem.  Make  it  clear  that 
you  are  not  interested  in  an  answer,  but  merely 
want  to  see  if  children  understand  what  the  prob¬ 
lem  is  about. 

After  a  child  has  written  either  one  of  the  sen¬ 
tences,  24  X  7  =  n  or  7  X  24  =  n  (the  latter  form 
may  be  written  so  as  to  simplify  the  multiplica¬ 
tion),  ask  if  there  is  any  other  sentence  that  can  be 


written  for  the  problem.  Some  of  the  children 
may  write  a  sentence  in  which  n  comes  first,  n  = 
7  X  24  or  n  =  24  X  7.  Encourage  as  much  flex¬ 
ibility  and  creativity  as  possible. 

•  You  may  wish  to  have  an  n-sentence  written 
for  one  more  problem  before  turning  to  the  text 
activity. 

Using  the  Text  Page 

•  Make  it  clear  to  all  pupils  that  the  written  work 
is  to  prepare  n- sentences  for  the  problems. 

•  You  may  wish  to  go  through  the  problems 
orally  with  children  having  reading  difficulties. 

•  After  all  children  have  finished  the  assignment 
of  writing  n- sentences,  ask  selected  children  to  write 
their  sentences  on  the  board.  Have  children  defend 
their  written  work  and  elicit  other  ways  of  writing 
the  mathematical  sentence  for  the  particular  prob¬ 
lem.  Finally,  ask  children  to  tell  how  the  sentence 
can  help  them  to  find  the  answer  to  the  problem. 

Individualizing  Instruction 

•  Write  information  with  a  local  flavor  on  the 
chalkboard  which  will  be  the  basis  for  stating  prob¬ 
lems.  Have  pupils  write  problems  based  on  this 
information. 

•  Write  simple  problems  on  the  board  and  ask 
all  pupils  to  write  mathematical  sentences  for  the 
problems. 

•  Write  on  the  board  a  few  mathematical  sen¬ 
tences  like  the  following.  Then  for  each  sentence 
ask  pupils  to  write  a  problem  that  the  sentence 
could  represent.  As  noted  earlier,  translation  is  a 
two-way  street. 

5  X  12  =  n  $n  =  $5.00  -  $2.75 

150  —  83  =  n  n  =  295  +  412 
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Teaching 

Pupil’s  Objectives 

(a)  To  have  oral  practice  with  mixed  computa¬ 
tion;  and  (b)  to  have  oral  practice  in  finding  the 
number  for  n  in  mathematical  sentences. 

Background 

Renaming  techniques  have  been  stressed  repeat¬ 
edly  throughout  this  program.  Pupils  have  learned 
that  numbers  may  be  named  in  many  ways.  For  the 
most  part,  attention  has  been  focused  on  the  renam¬ 
ing  of  a  number.  At  this  time,  pupils  are  given  an 
activity  where  they  are  to  determine  what  number 
has  been  named;  (10  -j-  2)  is  one  way  of  naming  5. 
The  child  may  be  asked,  “What  number  is  named 
by  (10  h-  2)?” 

In  an  activity  like  (10  -5-  2)  +  (4  X  3)  children 
are  faced  with  three  distinct  tasks.  First,  they  must 
determine  what  number  has  been  named  within  one 
pair  of  parentheses;  second,  they  must  determine 
the  number  named  within  the  other  pair  of  paren¬ 
theses;  and  third,  they  must  perform  an  operation 
on  these  two  numbers. 

No  new  skill  or  concept  is  introduced  in  this  ac¬ 
tivity.  Its  primary  value  is  in  providing  drill  in  a 
motivating  setting.  In  the  example  cited  above,  the 
child  must  find  the  answer  for  (10-5-  2),  for  (4  X  3), 
and  then  for  (5  +  12).  Most  children  find  this  type 
of  drill  more  challenging  (and  motivating)  than 
merely  saying  or  writing  the  answers  to  the  same 
examples  in  isolation. 

The  enrichment  activity  at  the  bottom  of  the 
page  suggests  the  writing  of  partial  answers  for  mul¬ 
tiplication  and  addition  examples.  The  primary 
advantage  of  this  variation  of  each  algorithm  is  to 
foster  greater  understanding  of  the  value  of  each 
digit  in  its  place. 

The  example  in  box  A  shows  350  as  one  of  the 
partial  products.  The  children  should  know  that 
this  is  the  result  of  multiplying  5X7,  and  then 
thinking,  “Since  the  7  is  in  the  ten’s  place,  the  prod¬ 
uct  is  35  tens.”  Some  pupils  may  be  able  to  show 
this  product  without  writing  the  0.  Others  may 
better  understand  products  if  0’s  are  indicated  as  on 
the  text  page.  It  is  not  necessary  to  force  these  pu¬ 
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pils  to  write  the  0,  but,  if  they  do  not,  they  must 
be  absolutely  sure  they  do  not  make  placement 
errors. 

Similar  work  is  shown  in  box  B  for  showing  par¬ 
tial  sums. 

Pre-Book  Lesson 

•  As  you  write  “(16-5-8)”  on  the  chalkboard, 
ask,  “What  number  am  I  naming?  Do  you  know 
any  other  way  to  name  this  number?”  Pupils  will 
mention  several  possibilities. 

•  Beside  the  first  expression,  write  “(13  —  5).” 

[On  the  board  should  be  “(16-5-8)  (13  —  5).”] 

Ask  children  what  number  is  named  by  the  second 
expression. 

•  Write  “X”  between  the  two  expressions  on  the 
board.  Then  ask,  “What  number  is  named  by  this 
entire  expression?”  Since  children  have  already  de¬ 
termined  the  two  numbers  named  in  the  pairs  of 
parentheses,  they  should  be  able  to  say  “2  X  8 
names  16.”  Point  out  that  parentheses  may  be  used 
to  help  show  numbers  in  a  sentence  and  that  it  is 
necessary  to  name  each  number  shown  before  the 
answer  can  be  given. 

You  may  wish  to  demonstrate  one  more  sentence 
like  this  before  going  to  the  oral  lesson  in  the  book. 

Using  the  Text  Page 

•  In  Ex.  1-14,  be  sure  to  stress  the  naming  of 
numbers  shown  within  parentheses. 

•  Ask  children  to  tell  how  they  found  the  number 
for  n  in  each  of  Ex.  15-26. 

Individualizing  Instruction 

•  More  capable  children  may  do  Ex.  1-26  as  a 
written  lesson.  Permit  them  to  check  each  other’s 
work. 

•  More  capable  children  may  write  sentences  of  the 
type  in  Ex.  15-26  to  give  to  other  children  to  solve. 

•  As  more  capable  children  work  the  enrichment 
assignment  at  the  bottom  of  the  page,  discuss  with 
them  the  partial  answers  and  the  meanings  of 
the  0’s. 
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*  Rather  than  renaming  numbers,  as  has  often  been  the  activity,  pupils  are  to  determine 
what  number  has  been  named.  A  motivating  setting  for  reviewing  computational  skills! 


Work  for  Quick  Thinkers 

'Say  the  answer  for  each  of  Ex.  1-14. 


A.,  S.,  At.,  D.  [O] 


1.  (12  -t-  4)  +  (12  4  3)  7 

2.  (3  +  4)  +  (10  -  7)  io 

3.  (17  -  9)  X  (9  -  4)  40 

4.  (24  4-  8)  -  (3  X  0)  3 

5.  (6  x  4)  +  (6  x  5)  m 

6.  (17  -  10)  -  (35  4-  7)  2 

7.  (18  4-  6)  X  (12  -  6)  io 


8.  (7  x  3)  -  (20  4-  4)  ,6 

9.  (9  +  5)  +  (10  4-  2)  19 

10.  (13  -  9)  -  (8  4  4)  2 

11.  (9  x  5)-  (15  4  5)  42 

12.  (2  X  5)  4-  (3  X  4)  22 

13.  (32  4  8)  x  (5  x  2)  40 

14.  (4  +  6)  +  (9  X  4)  46 


Say  the  number  for  n  in  each  of  Ex.  15-26. 


49 

15.  56  -  77  =  7 

19.  7  X  n  = 

-  42 

23.  8  +  n  = 

18 

16.  n  X  9  =  45 

20.  20  -  n 

=  16 

24.  30  -  n  -- 

=  6 

17.  n  +  17  -  20 

21.  10  +  n 

=  10 

**25.  n  X  n  = 

16 

18.  n  —  8=8 

22.  32  4  n 

-  8 

26.  9  4  n  = 

1 

Do  You  Like  to  Try  New  Things? 


Enrichment  [W] 

5  X  175  =  n  Study  the  work  in  box  A. 
Then  work  Ex.  1-6  the  same  way. 

1.  4  X  408  1,632  3.  3  X  324  972  5.  2  X  498996 

2.  5  X  187  935  4.  6  X  138  828  6.  7  X  89  623 

1,753  +  945  +  6,082  =  n  Study  the  work 
in  box  B.  Work  Ex.  7-10  the  same  way. 

5,214 

7.  987  +  806  +  749  2,542  9.  5,007  +  38  +  169 

8.  1,068+4,973+2, 480vl0.  325+26+474+97v 

8,521  922 


A 

B 

175 

1,753 

X  5 

945 

25 

6,082 

350 

10 

.  500 

170 

875 

1  600 

7  000 

8,780 

**  When  n  is  used  in  a  mathematical  sentence  more  than  once,  it  is  agreed 
for  grade  4  that  it  will  represent  the  same  number  each  time. 
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Pairs  of  D.  Facts  Having  a  Factor  7 


[o] 

1.  In  each  rack  are  places  for  7  bicycles.  For  63 

bicycles,  how  many  racks  are 
needed?  7)63 

On  the  board,  show  the 
bicycles  in  an  array  with  63  dots, 

7  dots  in  a  row.  ::::::  : 

a.  the  product  is  _  }63. 

b.  the  known  factor  is  . 

c.  63  =  -?9  x  7,  so  63  7  =  ?’ 

d.  Say  the  other  D.  fact  of  the 
pair.  63^9=7 

2.  If  56  bicycles  were  put  in  racks  like  these,  how  many 

full  racks  would  they  make?  7)56  ::::::: 

Use  56  dots  of  the  array.  •  •  j  •  ■  •  j 

a.  The  product  is  -?56;  the  known  factor  is  _?_. 

b.  56  =  -  ?8  x  7,  so  56  -s-  7  ==  ? 8 

c.  Say  the  other  D.  fact  of  the  pair.  56^8=7 

[wj 

Copy  in  a  column  and  complete  each  of  Ex.  3-14. 
Then,  beside  each,  show  the  D.  fact  or  the  pair  of  D. 
facts  in  the  set  of  M.  and  D.  facts. 


3. 

28  =  4  x  - ?7 

284  4=  7,  28=  7=4 

7. 

56  =  .  ?8  x  7 

564-8=7,  564  7=8 

11. 

63  =  -?9  x  7 

637-  9=7,  637-7=9 

4. 

42  =  7  x  -?6 

427-7=6,  427-6=7 

8. 

14  =  7  x  -?2 

147-7=2,  147-2  =  7 

12. 

42  =  6  x  -?7 

42-6  =  7,  42-7=6 

5. 

35  =  _?7x  5 

35' 7=5,  35"^ 5=  7 

9. 

63  =  7  x  _?9 

637-7=9,  63  +  9=7 

13. 

56  =  7  x  -?8 

567-7=8,  567-  8=  7 

6. 

49  =  7  X  -?-7 

497-7=7 

10. 

*15.  Make  a 

21  =  3  x  -?7 

21^3  =  7;  217-7=3 

list  showing  the 

14. 

new  D. 

49  =  _??  x  7 

497-7=7 

facts.  Study 

them  until  you  know  them. 

140 

*  Children  should  realize  that  they  have  learned  previously 
many  D.  facts  in  which  7  is  a  factor. 
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Pupil’s  Objectives 

(a)  To  learn  about  pairs  of  D.  facts  having  7  as 
a  factor;  (b)  to  study  sets  of  M.  and  D.  facts  hav¬ 
ing  7  as  a  factor;  and  (c)  to  have  written  practice 
in  finding  the  unknown  factor. 

Background 

Building  complete  understanding  of  the  division 
algorithm  and  division  as  an  operation  is  dependent 
upon  a  variety  of  things.  At  a  very  early  age,  chil¬ 
dren  begin  to  count  the  number  of  objects  in  a 
collection  of  things.  They  have  experiences  in  join¬ 
ing  or  separating  sets,  also.  More  formally,  the 
joining  of  sets  is  associated  with  the  addition  opera¬ 
tion  and  the  separating  of  sets  is  associated  with 
the  subtraction  operation.  Then,  a  special  case  of 
joining  sets  is  learned  for  which  the  multiplication 
operation  becomes  important.  The  diagram  be¬ 
low  attempts  to  picture  these  relationships. 

Counting  sets  of  things 

Joining  Removing 

sets  sets 

i  l 

Addition  < - >  Subtraction 

'l' 

Multiplication 

Note  the  two-headed  arrow  shown  between  “addi¬ 
tion”  and  “subtraction.”  This  suggests  the  inverse 
relationship  between  adding  and  subtracting  a 
number,  which  pupils  at  this  age  level  learn  intui¬ 
tively. 

We  suggest,  also,  that  “division”  should  oc¬ 
cupy  the  empty  lower  right  corner  of  the  diagram. 
It  should  be  apparent  from  the  diagram  that  divi¬ 
sion  can  be  most  fully  understood  by  children  as 
a  result  of  knowing  and  using  its  relationship  to 
both  subtraction  and  multiplication. 

This  series  of  lessons  in  learning  about  7  as  a 
factor  stresses  the  inverse  relationship  between  mul¬ 
tiplying  and  dividing  by  a  number.  But,  do  not 
fail  to  continue  to  build  and  emphasize  the  relation¬ 
ship  between  division  and  subtraction. 


Pre-Book  Lesson 

•  Use  objects  on  the  flannel  board,  the  pegboard, 
or  draw  dots  on  the  chalkboard  to  show  an  array 
for  6X7.  As  each  row  of  7  dots  is  placed  on  the 
array,  have  pupils  tell  how  many  sets  of  7  are  in  the 
array  at  that  point.  Continue  counting  rows  of  7 
until  six  rows  make  the  array.  Ask  a  child  to  show 
the  M.  fact  for  the  pair  of  factors  6  and  7  and  their 
product. 

If  possible,  turn  the  array  90  degrees  to  show 
seven  6’s.  Then  show  the  M.  fact  for  this  array. 

•  Ask  children  to  show  the  related  D.  facts  for 
the  array.  Turn  the  array  so  that  rows  of  7  can 
be  seen  when  you  ask  the  question,  “How  many 
7’s  in  42?”  Turn  the  array  so  that  rows  of  6  can  be 
seen  when  you  ask,  “How  many  6’s  in  42?” 

•  Construct  an  array  to  show  eight  7’s.  Do  the 
same  kind  of  discussing,  analyzing,  and  writing 
for  the  set  of  M.  and  D.  facts  when  8  and  7  are 
the  factors  as  was  indicated  above  for  factors  6  and 
7.  Bring  out  in  the„  discussion  that  there  are  four 
facts  in  the  set  when  the  two  factors  are  not  equal. 

Using  the  Text  Page 

•  The  oral  work  is  a  continuation  of  the  work 
started  in  the  Pre-Book  activity.  Use  arrays  for 
this  discussion. 

•  The  written  work  at  the  bottom  of  the  page  re¬ 
quires  the  child  to  find  a  factor  when  one  factor  and 
the  product  are  known.  All  sentences  are  written 
using  the  multiplication  operation  symbol.  Be  sure 
to  have  pupils  show  the  related  D.  facts. 

•  By  now,  children  should  realize  that  they  have 
learned  many  D.  facts  in  which  7  is  a  factor.  In 
Ex.  15,  they  are  asked  to  show  only  the  new  divi¬ 
sion  facts  that  have  not  been  studied  before: 
49  -5.7  =  7,  56-5-7  =  8,  63-5-7  =  9,  56  -5-  8  =  7, 
and  63  -5-  9  =  7. 

Individualizing  Instruction 

All  pupils  may  construct  a  multiplication  chart 
that  is  extended  to  show  all  multiples  of  7.  Careful 
examination  of  the  chart  will  reveal  very  few 
multiplication  and  division  facts  yet  to  be  learned. 
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Pupil’s  Objective 

To  have  oral  and  written  practice  in  working 
with  division  facts  in  which  7  is  a  factor. 


Pre-Book  Lesson 

•  On  the  board,  head  a  column  “Multiples  of  7.” 
Write  “0”  below  the  heading.  Ask  children  to  tell 
the  next  multiple  of  7,  and  then  write  “7”  below 
the  0.  Continue  showing  each  multiple  of  7  until 
you  reach  63.  You  may  wish  to  construct  an  array 
to  show  each  multiple  of  7  on  the  flannel  board,  peg- 
board,  or  chalkboard.  Each  new  multiple  of  7  can 
be  shown  by  merely  placing  another  row  of  7  ob¬ 
jects  below  the  array  already  constructed.  Be  sure 
to  bring  out  the  idea  that  each  new  multiple  of  7 
is  7  greater  than  the  previous  one. 

•  Write  on  the  board  the  heading  “One  Factor.” 
Ask  children  what  one  factor  is  associated  with  each 
multiple  shown  on  the  board.  Ask  whether  7  is 
the  factor  we  are  most  interested  in  at  this  time. 
Below  this  heading,  write  “7”  so  that  it  is  beside 
each  of  the  multiples  of  7.  Ask,  “If  0  is  a  multi¬ 
ple  and  one  factor  associated  with  it  is  7,  what  will 
the  other  factor  be?”  After  pupils  have  responded, 
write  the  heading  “Other  Factor”  on  the  board 
and  write  “0”  below  it.  On  the  board  should  be 
the  following: 

Multiples  One  Other 

of  7  Factor  Factor 

O'  7  0 

7 

Continue  the  discussion  for  multiples  of  7  com¬ 
pleting  the  chart  through  multiple  63. 

Write  -5-  and  =  on  the  board  to  make  a  sentence 
of  the  first  multiple  and  the  factors  associated  with 
it.  Ask  children  if  the  sentence  is  true.  Then,  ask 
children  to  use  the  same  symbols  to  make  true 
sentences  of  the  remaining  multiples  and  the  factors 
associated  with  them. 

0  -5-  7  =  0 
7-5-7  =  1 
14-5-7  =  2 
and  so  on 


In  this  way  they  have  written  the  entire  table  of 
division  facts  for  dividing  by  7. 

•  Have  pupils  refer  to  the  table  on  the  board  to 
answer  questions  like,  “What  is  the  greatest  multi¬ 
ple  of  7  that  can  be  subtracted  from  50,  58,  41,  62, 
65,  and  so  on?” 

Using  the  Text  Page 

•  The  table  written  on  the  board  should  be  a 
ready  and  useful  reference  to  help  in  the  explana¬ 
tions  of  the  oral  work.  When  pupils  write  the  work 
using  the  division  algorithm,  be  sure  they  use  the 
answer  given  in  the  exercise.  Then,  they  should 
explain  why  the  given  answer  is  or  is  not  correct. 

•  Children  should  see  the  relationship  between 
the  two  division  tables  at  the  middle  of  the  page. 
It  may  be  worth  a  few  minutes  of  time  to  confirm 
this  understanding  before  assigning  the  written 
work.  The  table  on  the  board  may  be  used  for 
reference,  or  you  may  prefer  that  it  be  erased. 

•  The  work  at  the  bottom  of  the  page  may  be 
either  oral  or  written.  If  oral,  have  pupils  work  in 
pairs,  where  one  partner  listens  to  (and  checks)  the 
answers  given  by  the  other.  The  written  work 
should  be  a  folded-paper  exercise. 


Individualizing  Instruction 


All  pupils  may  draw  arrays  like  the  following  to 
illustrate  the  distributive  property  used  for  multi¬ 
plication  combinations,  with  special  emphasis  on 
7  as  a  factor.  Have  pupils  illustrate  in  as  many 
different  ways  as  possible  distribution  for  7X7, 
7X8,  and  7X9. 


71 


4 

A 

0  0  0 

0  0  0 

0  0  0 

0  0  0 

0  0  0 

0  0  0 

0  0  0 


Ml 

0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 


seven  4’s  +  seven  3’s  =  seven  7’s 

(7X4)  +  (7X3)  =7X7 
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*  Discuss  multiples  of  7  in  preparation  for  this  exercise 
in  identifying  incorrect  multiples  which  were  used. 


Working  with  D.  Facts  Having  a  Factor  7 


[O] 


Ex.  1-12.  On  the  board,  check  each  answer  by  dividing 
as  shown  in  the  box  for  Ex.  1  and  2.  Explain  the  errors 
you  find.  Then  say  the  fact  correctly. 


1. 

21  -r  3=  7 

21-7-3 

=  fa 

5. 

63-7 

-  9 

9. 

56-8 

=  7 

2. 

28 7  =  4 

28-i-7 

6. 

35  -7  7=  5 

35-7 

=  4 5 

10. 

49-7 

-  7 

3. 

42  -f-  6 

=  7 

7. 

56-7  7=  8 

56-7 

=  fa 

11. 

42  -7  7  =  6 

42-7 

4. 

63  7-  9  =  7 

63-9 

-fa 

8. 

35-5 

=  7 

12. 

63-9 

=  7 

[W] 


**13.  Copy  and  finish  the  tables 
of  D.  facts.  Study  the  new  facts 
until  you  know  them. 


Division  Facts 
Dividing  by  7 


Division  Facts 
Answer  7 


Try  These 

D.  facts;  one  factor  no  greater  than  7  fO] 


See  how  many  facts  you  can  say. 


a 

b 

c 

■j 

d 

e 

f 

5 

g9 

1.  7)14 

4)24 

7)7 

7-17 

24  -  83 

7)35 

6)54 

2.  8)48 

7)63 

5)45 

21  h-  V 

42  -  67 

3)27 

9 

8)56 

4 

3.  5)35 

9)36 

8)40 

36  -  49 

54  -  96 

2)18 

7)28 

4.  6)24 

2)14 

4)32 

56  -  78 

32  -  84 

Y 

7)49 

9)45 

5.  9)63 

6)36 

7)21 

18  -  36 

48  —  86 

7)42 

5)30 

141 


**  Make  sure  children  see  the  relationship  between  the 
tables  before  they  proceed  with  the  written  work. 


Table  of  D.  Facts,  Dividing  by  7 

123456789 
7)7  7)14  7)2l  7)28  7)35  7)42  7)49  7)56  7)63 

Table  of  D.  Facts,  Answer  7 

777777777 
1)7  2)l4  3)21  4)28  5)35  6)42  7)49  8)56  9)63 


Factors-Product  Relationship  [W] 

+Copy  and  finish  Ex.  1  and  2,  writing  the  word  odd 
or  even. 

1.  When  you  divide  an  odd  number  by  7,  the  unknown 
factor  is  an  -V  number. 

2.  When  you  divide  an  even  number  by  7,  the  unknown 

even 

factor  is  an  -  ?_  number. 


3.  Show  the  multiples  of  7  from  0  through  63.  v 

0,7,14,21,28,35,42,49,56,63 

Show  the  greatest  multiple  you  can  use  to  divide 


49 


4.  50  by  9.  45  5.  60  by  7.  56  6.  45  by  6.  42  7.  53  by  7. 


45 


8.  38  by  5.35  9.  47  by  7.  42 10.  65  by  9.  63  11.  47  by  5. 
Write  the  ten’s  digit  in  the  answer  for 

5  2  9  7 


12.  7)365 
16.  6)438 


13.  7)164 
17.  6)505 


14.  3)295 

_ 3_ 

18.  7)238 


15.  9)674 

9 

19.  7)652 


[01 

Turn  back  to  page  141.  Say  the  answers  for  the 
examples  in  rows  1-5.  Work  by  columns.  Make  a  list 
of  facts  you  find  hard  and  study  them. 


*  If  both  factors  or  one  of  two  factors  is  an  even  number,  then  the  product  is  an  even 
number;  if  both  factors  are  odd  numbers,  then  the  product  is  an  odd  number. 
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Pupil’s  Objectives 

(a)  To  review  and  summarize  what  has  been 
learned  about  division  facts  in  which  7  is  a  factor; 
and  (b)  to  have  written  and  oral  practice  in  work¬ 
ing  division  examples. 

Background 

Studying  and  analyzing  tables  of  facts  should 
provide  pupils  with  insights  and  generalizations 
about  division  facts  in  general  and  about  the  tables 
being  studied  in  particular.  One  such  generaliza¬ 
tion  has  to  do  with  the  number  of  new  facts  that  are 
actually  presented  in  each  new  table  of  facts.  In 
the  two  tables  of  division  facts  having  7  as  a  factor, 
there  are  only  five  new  facts. 

Many  important  relationships  exist  between  a 
product  and  its  factors.  In  these  tables,  the  fac¬ 
tor  7  is  an  odd  number.  Have  pupils  examine 
the  relationships  as  follows: 

a.  When  the  other  factor  is  even,  is  the  product 
even  or  odd? 

b.  When  the  other  factor  is  odd,  is  the  product 
even  or  odd? 

Teacher’s  Preparation 

Have  three  number-line  pictures  drawn  on  the 
chalkboard.  They  should  extend  through  points 
for  whole  numbers  50,  60,  and  70,  respectively. 

Pre-Book  Lesson 

•  On  the  number-line  picture  that  extends 
through  the  point  shown  for  70,  have  pupils  locate 
and  label  the  points  for  multiples  of  7  as  great  as  63. 
It  is  not  necessary  that  the  multiples  be  named  in 
consecutive  order.  After  a  point  has  been  correctly 
labeled,  ask  the  child  to  defend  his  selection  in  some 
way.  Perhaps  he  will  draw  an  array  or  use  some 
important  property  to  prove  that  he  has  indicated 
a  multiple  of  7.  Continue  this  activity  for  all  mul¬ 
tiples  of  7  from  0  through  63. 

•  Engage  pupils  in  discussion  about  the  greatest 
multiple  of  7  that  can  be  subtracted  from  46,  31, 
68,  and  so  on.  Each  time,  have  the  child  use  the 
number-line  picture  to  locate  the  point  for  the 


selected  number  and  then  locate  the  point  for  the 
greatest  multiple  of  7  that  is  less  than  the  selected 
number.  Children  may  work  independently. 

•  On  the  second  and  third  number-line  pictures, 
have  pupils  locate  and  label  points  for  multiples  of 
6  and  of  5  respectively.  Ask  questions  about  the 
greatest  multiple  of  these  factors  that  can  be  sub¬ 
tracted  from  selected  numbers. 

Using  the  Text  Page 

•  Direct  pupils’  attention  to  the  two  tables  at  the 
top  of  the  page.  Ask  children  to  tell  similarities  and 
differences  between  the  tables. 

•  Ask  questions  about  the  relationship  between 
the  product  and  its  factors  when  both  factors  are 
odd;  when  one  factor  is  odd  and  the  other  is  even. 

•  You  may  wish  to  go  through  the  written  work 
orally  with  slower  learners  before  having  them  write 
the  answers.  More  capable  children  should  be  able 
to  proceed  without  difficulty. 

•  In  referring  to  the  examples  on  page  141,  pu¬ 
pils  may  write  the  answers  on  folded  paper. 

Individualizing  Instruction 

•  It  was  suggested 
for  pages  76-79  (see 
Teacher’s  Page  77) 
that  pupils  make  charts 
of  multiples.  Prepar¬ 
ing  a  chart  of  multi¬ 
ples  may  help  slower 
learners  in  determining 
the  greatest  multiple 
of  a  factor  that  can  be 
subtracted  from  any 
given  number.  The  table  of  multiples  for  5  is 
shown  above.  Children  may  make  a  chart  of 
multiples  for  any  factor  in  need  of  mastery. 

•  All  pupils  may  make  study  cards  for  the  division 
facts  not  yet  mastered.  Or,  they  may  increase  their 
set  of  open  division-sentence  cards  (with  cards  for 
answers)  by  preparing  sentences  in  which  7  is  a 
factor  and  n  represents  the  unknown  factor. 

Teacher’s  Page  142 


0 

1, 

2, 

3, 

4, 

5 

6, 

7, 

8, 

9, 

10 

11, 

12, 

13, 

14, 

15 

16, 

17, 

18, 

19, 

20 

21, 

22, 

23, 

24, 

25 

26, 

27, 

28, 

29, 

30 

31, 

32, 

33, 

34, 

35 

36, 

37, 

38, 

39, 

40 

41, 

42, 

43, 

44, 

45 

46, 

47, 

48, 

49 

Teaching 

Pupil's  Objective 

To  engage  in  an  enrichment  activity  for  learning 
other  ways  to  check  computation. 

Background 

Standard  procedures  for  checking  computational 
work  (those  most  commonly  used)  should  be 
learned  by  all  pupils.  Children  learn,  as  well, 
many  interrelationships  among  the  four  operations 
that  may  serve  as  bases  for  checking.  Since  add¬ 
ing  a  number  and  subtracting  that  number  are 
inverses,  one  operation  on  a  number  may  be  used 
to  check  the  result  of  the  other  operation  on  that 
number.  The  same  is  true  of  multiplying  by  a 
number  and  dividing  by  that  number.  Because  of  a 
relationship  between  addition  and  multiplication, 
each  operation  at  times  may  be  used  to  check  the 
result  of  the  other.  Addition  may  also  be  used  to 
check  some  divisions,  and  vice  versa.  Because  of 
a  relationship  between  subtraction  and  division, 
each  operation  may  be  used  at  times  to  check  the 
result  of  the  other.  You  also  may  subtract  to  check 
multiplication  and  vice  versa. 

The  written  work  on  page  143  is  designed  to 
put  some  of  these  relationships  to  work  as  a  means 
of  checking  computational  work.  If  children  un¬ 
derstand  the  interrelationships  among  the  four 
operations,  these  checks  will  make  sense. 

Pre-Book  Lesson 

•  Write  on  the  board  an  example  like  5  X  46. 
Ask  a  child  to  find  the  product.  After  the  child 


Page  143 

has  found  the  product,  write  on  the  board  the  sen¬ 
tence  5  X  46  =  230.  Then  ask: 

a.  Can  someone  show  us  how  to  check  the 
answer  for  this  example  by  addition? 

b.  Now,  let’s  see  if  someone  can  show  us  how  to 
check  this  example  by  subtraction. 

c.  We  have  used  addition  and  subtraction  to 
check  the  multiplication  example.  Does  someone 
want  to  try  to  check  the  work  by  using  division? 

Develop  each  method  of  checking  very  carefully. 
Have  children  explain  why  each  checking  technique 
is  correct. 

•  Write  on  the  board  an  example  like  35  = 
7  +  7  -f-  7  -|-  7  -)-  7.  Direct  the  discussion  in  show¬ 
ing  how  subtraction,  division,  and  multiplication 
can  each  be  used  to  check  the  work.  (Help  pupils 
to  realize  that  since  the  addends  are  equal,  division, 
as  well  as  subtraction,  may  be  used  to  undo  the 
addition.) 

Using  the  Text  Page 

This  page  was  planned  as  an  enrichment  ac¬ 
tivity  for  those  more  capable  children  who  have  more 
time  than  others  for  extra  work.  However,  you 
may  wish  to  have  all  of  your  pupils  do  the  work. 

Say  something  like,  “On  this  page  are  several 
true  mathematical  sentences.  You  are  given  direc¬ 
tions  to  check  some  of  them  by  addition,  others 
by  subtraction,  some  by  division,  and  some  by 
multiplication.  Study  each  example  very  carefully 
to  see  if  you  can  think  how  it  can  be  checked  by 
the  operation  suggested.  We  have  not  studied  all 
the  ways  of  checking  each  example,  but  I  believe 
that  you  will  be  able  to  do  the  work.” 
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Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

You  usually  check  addition  and  multiplication  by  doing 
them  again,  subtraction  by  addition,  and  division  by 
multiplication.  But  there  are  other  ways  to  check  answers 
for  these  examples. 

For  Ex.  1-9,  check  answers  by  addition. 


1. 

4  X  168 

=  672 

3.  4 

X  98  = 

=  392  5. 

174  4-  3  = 

58 

2. 

3  X  298 

=  894 

4.  204  -  4 

=  51  6. 

170  +  5  = 

34 

7. 

148  - 

74,  -  74  = 

0  (74  is 

subtracted  2  times.) 

8. 

72  -  24,  -  24,  - 

24  =  0 

9. 

180  - 

45,  -  45,  - 

-  45  =  0 

180-45,  - 

-45,  -45,  -45=0 

For  Ex.  10- 

-17.  check  answers  bv  subtraction. 

65  =  1 

13+13+13+13  + 

13 

10. 

168  -f-  2 

=  84 

14. 

65  = 

13  +  13  +  13  +  13  +  13  + 

13 

11. 

369  4 

=  97  92,  R1 

15. 

468  = 

-  243  +  243  468 

=  234  +  234 

12. 

3  X  73  = 

=  219 

16. 

147  = 

=  49  +  49  +  49 

13. 

4  X  48  = 

=  232  192 

17. 

96  = 

24  +  24  +  24  +  24 

For  Ex.  18-23,  check  answers  by  division. 

18.  195  =  65  +  65  +  65  20.  4  x  78  =  314 

19.  128  =  32  +  32  +  32  +  32  21.  8  x  115  =  920 

22.  237  -  79,  -  79,  -  79  =  0 

23.  88  -  22,  -  22,  -  22,  -  22  =  0 

For  Ex.  24-26,  check  answers  by  multiplication. 

24.  48  +  48  +  48  +  48  =  152  192  25.  215  -  43  =  5 

26.  185  -  37,  -  37,  -  37,  -  37,  -  37  =  0 


143 


Reading  Another  Kind  of  Graph 


midnight  noon 


Using  a  vertical-bar  graph  [O] 

You  have  learned  how  to  read 
a  graph  using  a  scale  and  bars. 
The  bars  and  the  scale  extended 
across  from  left  to  right.  Now 
see  if  you  can  read  the  bar 
graph  pictured  at  the  left. 

1.  Where  is  the  scale  for  this 
bar  graph?  At  the  left. 

2.  Which  way  do  the  bars  in 

this  graph  run  ?  Up  and  down. 


Hour 

3.  All  of  the  bars  in  the 
graph  begin  at  the  right  of  the  point  for  _?_°  on  the 
scale. 


4.  What  do  you  think  this  graph  shows  by  bars  of 

different  lengths  ?  Different  temperatures  at  specified  hours  of  the  day. 


5.  Find  the  bar  labeled  6  p.m.  It  extends  the  same 
distance  as  the  scale  does  from  0  to  ?  I00 


6.  Why  do  you  think  we  can  read  the  bar  labeled 

6  P.M.  aS  meaning  100  ?  The  scale  indicates  numbers  of  degrees. 

7.  By  looking  at  the  bar  and  then  the  scale,  read 

80° 

the  bar  for  a.  3  a.m.  60°  b.  12  noon.  no°  c.  9  p.m. 

12  0° 

d.  9  A.M.  95°  e.  6  A.M.  65°  f.  12  midnight.  70°  g.  3  P.M. 

8.  We  say  that  the  bars  for  this  graph  extend  in  a 
vertical  direction.  Look  up  the  word  vertical  in  your 

dictionary.  Straight  up  and  down. 
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Pupil’s  Objective 

To  learn  to  read,  interpret,  and  use  a  vertical- 
bar  graph. 

Background 

Your  pupils  have  been  introduced  to  many  dif¬ 
ferent  experiences  in  the  pairing  of  information. 
At  this  stage  of  mathematical  development,  we 
refer  to  this  as  the  relation  concept.  In  other  words, 
a  relationship  exists  between  two  different  kinds  of 
information.  For  example,  there  is  a  relationship 
between  a  child’s  weight  and  his  age;  the  time 
from  sunrise  to  sunset  and  the  season;  or,  the 
temperature  and  the  time  of  day. 

In  addition  to  learning  about  the  relation  con¬ 
cept,  the  children  have  been  learning  about  dif¬ 
ferent  ways  to  organize  and  present  the  informa¬ 
tion.  So  far,  they  have  learned  to  use  a  table,  a 
picture  graph,  and  a  horizontal-bar  graph.  The 
particular  means  chosen  to  present  information  is 
often  determined  by  the  information  itself.  In 
this  lesson,  for  example,  the  vertical-bar  graph 
was  selected  because  temperature  is  one  member 
of  the  paired  information.  Since  temperature  is 
most  commonly  measured  by  an  instrument  indi¬ 
cating  a  vertical  number  line,  the  vertical  bar  is  a 
logical  means  of  depicting  temperature  level.  The 
primary  purpose  in  organizing  information  in  a 
chart,  table,  or  graph  is  to  present  the  important 
ideas  for  easy,  accurate  interpretation. 

On  page  94  a  horizontal-bar  graph  was  shown 
as  having  a  scale  along  the  bottom  of  the  graph. 
In  this  lesson,  the  scale  is  shown  along  the  left 
side  of  the  graph.  Note  that  the  scale  is  very 
similar  to  the  number  line  as  indicated  on  a 
thermometer. 

Pre-Book  Lesson 

•  Show  a  vertical  line  segment  on  the  chalk¬ 
board.  Mark  and  label  dots  1"  apart  for  points 
for  whole  numbers  from  0  to  30.  The  scale  is  to 
be  used  to  describe  the  heights  of  objects  in  the 
room.  You  may  label  only  the  points  for  multiples 
of  5,  and  beside  the  scale  write,  “Height  in  Inches.” 


•  Ask  children  to  measure  the  height  of  some 
object  in  the  room  that  you  know  will  not  be 
greater  than  30".  Discuss  with  pupils  how  the 
scale  may  be  used  to  describe  the  height  of  the 
object  measured.  (Since  the  scale  is  marked  off 
in  inches  and  the  objects  are  being  measured  in 
inches,  there  is  a  1-to-l  relationship.)  About  1 
inch  to  the  right  of  the  scale,  have  a  child  draw  a 
vertical  “bar”  from  the  horizontal  axis  to  the  same 
level  as  the  point  for  its  height  shown  on  the  scale. 
Then,  label  this  bar  (as  indicated  on  the  text  page) 
with  the  name  of  the  object  whose  height  is  being 
represented. 

•  Measure  several  other  objects  in  the  room. 
Draw  a  bar  representing  the  height  of  each  and 
then  label  it.  Below  the  labels,  write  “Object.” 

•  Ask  questions  about  interpreting  the  vertical- 
bar  graph  like,  “Can  you  tell  by  looking  at  the 
bars  which  is  the  tallest  object?  What  is  the 

shortest  object?  How  much  taller  is  the  - than 

the _ .?” 

Using  the  Text  Page 

•  Have  pupils  tell  the  two  types  of  information 
that  were  paired  to  make  the  bar  graph  (height 
and  object  in  the  room).  Now,  tell  them  that  two 
different  types  of  information  are  paired  to  make 
the  bar  graph  at  the  top  of  page  144.  Ask  if 
pupils  can  tell  by  looking  at  the  graph  what  two 
things  are  paired.  Point  out  the  words  “Degrees” 
and  “Hour”  on  the  graph.  Pupils  should  know 
that  temperature  is  measured  in  degrees. 

•  The  questions  on  this  page  are  designed  to 
foster  greater  understanding  of  a  vertical-bar  graph. 
Be  sure  to  build  as  much  meaning  as  possible  for 
the  new  words  in  this  lesson. 

Individualizing  Instruction 

All  pupils  will  enjoy  gathering  information  of 
the  type  presented  in  this  graph.  A  good  project 
for  the  class  would  be  to  check  the  outside  tempera¬ 
ture  each  hour  of  the  day  and  keep  a  record. 
Then,  a  vertical-bar  graph  could  be  made  to  pre¬ 
sent  the  results. 
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Pupil’s  Objectives 

(a)  To  learn  to  read  and  use  a  line  graph; 
and  (b)  to  see  the  relationship  between  a  line  graph 
and  a  vertical-bar  graph. 

Background 

Locating  a  point  on  a  grid  involves  pairing 
numbers  for  two  sets  of  data.  Supplementary  ac¬ 
tivities  have  been  suggested  earlier  for  developing 
skills  in  locating  points  determined  by  a  pair  of 
numbers  (coordinates). 

The  line  graph  is  a  very  useful  device  for  pictur¬ 
ing  change  that  has  occurred.  A  decrease  or  an 
increase  is  vividly  shown.  Very  often,  a  vertical- 
bar  graph  is  prepared  before  converting  the  in¬ 
formation  to  a  line  graph.  If  the  two  graphs  on 
pages  144  and  145  could  be  superimposed,  you 
would  find  that  each  bar  of  the  vertical-bar  graph 
would  reach  the  corresponding  point  shown  on 
the  line  graph.  It  would  be  seen  also,  that  each 
point  shown  on  the  line  graph  would  be  at  top 
center  of  the  corresponding  bar  on  the  vertical-bar 
graph.  These  ideas  may  or  may  not  be  discussed 
with  the  children;  however,  they  should  see  the 
similarity  between  the  two  types  of  graph. 

Pre-Book  Lesson 

•  If  your  pupils  have  been  gathering  data  on 
the  temperature  at  each  hour  of  the  day,  organize 
the  information  and  prepare  on  the  chalkboard  a 
vertical-bar  graph  showing  the  details.  Discuss  the 
graph.  Ask  questions  that  will  reveal  the  degree 
of  pupils’  understanding  about  the  graph.  Be  sure 
all  pupils  can  interpret  and  read  the  graph. 

•  Make  a  dot  at  the  top  and  center  of  each  bar 
in  the  graph.  Have  a  child  join  the  dots  by  showing 
line  segments.  As  the  child  joins  each  dot  with 
the  next  one,  tell  the  children  that  “we”  are  making 
a  line  graph. 

•  After  all  dots  have  been  joined,  ask  a  different 
child  to  erase  the  bars,  but  to  be  careful  not  to 
erase  the  dots  or  the  marks  joining  them. 

Discuss  the  transition  from  the  bar  graph  to 


the  line  graph  very  carefully  to  make  sure  all  pupils 
see  the  relationship  between  the  two  types  of  graph. 

Using  the  Text  Page 

•  The  opening  paragraph  mentions  that  extreme 
temperature  changes  often  occur  in  the  desert. 
Pupils  may  wish  to  confirm  this  statement  by 
looking  up  information  in  an  encyclopedia.  Others 
may  try  to  explain  why  this  is  true. 

•  The  questions  on  this  page  engage  pupils  in  a 
detailed  analysis  of  the  line  graph.  Focus  the 
attention  on  the  changes  in  temperature.  Ask, 
“Between  what  two  times  did  the  greatest  change 
occur?  Between  what  two  times  was  there  the 
least  change?” 

Individualizing  Instruction 

•  Ask  all  pupils  to  make  a  line  graph  to  go 
with  the  vertical-bar  graph  each  has  made  (see 
Teacher’s  Page  144)  for  the  data  they  collected 
about  temperatures  for  one  day. 

•  Engage  all  pupils  in  a  game  of  review.  Use  the 
Show-the- Answer  practice  game  for  the  activity  of 
finding  the  greatest  multiple  of  a  divisor  that  can 
be  subtracted  from  a  given  number.  Ask,  “What 
is  the  greatest  multiple  of  7  that  can  be  subtracted 
from  38?”  Then,  upon  your  command,  all  pupils 
will  show  their  answers  at  the  same  time.  Instill 
a  degree  of  secrecy  into  the  game  by  cautioning 
pupils  to  hold  their  answers  so  no  one  else  can  see 
them.  Be  sure  to  cover  all  multiples  of  all  factors 
that  have  been  studied. 

•  Some  variation  to  the  above  game  can  be  given 
to  the  more  capable  children.  Ask  them  to  show  what 
the  remainder  would  be  when  the  greatest  multiple 
of  7  is  subtracted  from  38. 

•  More  capable  children  may  look  up  the  highest 
(or  lowest)  temperature  for  a  city  in  your  state 
for  each  month  of  last  year.  This  information  is 
usually  given  in  The  World  Almanac.  They  may 
make  line  graphs  to  show  the  information.  Pupils 
may  select  cities  in  other  states  or  other  coun¬ 
tries  for  preparing  a  line  graph  with  the  same 
information. 
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Reading  a  Line  Graph 

A  graph  showing  change  [O] 

In  a  desert,  the  temperature 
changes  are  often  very  great 
during  a  day.  See  if  you  can 
read  about  these  changes  from 
the  line  graph  at  the  right. 

I.  Look  at  the  bar  graph  on  1 
page  144  and  compare  it  with  the 
line  graph.  What  do  you  see  alike 

in  both  graphs  ?  ”[he  scale  and  the 

0  r  hours  used. 
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a.  What  in  each  graph  shows 
that  the  temperature  at  6  p.m. 

WQC  100°>  ^he  top  t^le  kar  (p-144)  and  the 
Wao  1W  .  p0jnt  jn  the  line  graph  (p.145),  for  that  hour,  are  both  opposite  that  number  of  degrees  on 

b.  In  each  graph,  what  shows  that  the  temperature  the  scale, 

at  3  a.m.  was  60° ?  see  Ex.  a. 

c.  In  each  graph,  what  shows  that  the  temperature 
at  3  p.m.  was  120°?  see  Ex.  a. 

2.  The  line  graph  shows  changes  in  temperature 

during  one  day.  Tell  about  these  changes.  63  ff°  33  £;{};  ;hhee  iZpllVZl  ^eV 

3.  How  great  was  the  change  in  temperature 

a.  from  6  p.m.  to  midnight?  30°  b.  from  6  a.m.  to  noon?  45° 

4.  What  is  the  highest  temperature  shown  during  this 
day?A  the  lowest?  6o° 

•  Extra  Activity.  Work  Set  109. 
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Helps  in  Problem-Solving 

Understanding  the  situation  [O] 

To  solve  a  problem,  you  must  understand  the 
situation  in  the  problem.  The  situation  is  made  up  of 
a  story  and  a  number  question. 

Show  that  you  understand  the  situation  in  problem  1, 
by  telling  first  the  story  and  then  the  number  question. 

1.  Nan  keeps  her  dolls’  dresses  in  a  box.  She  took 
out  9  dresses.  There  were  5  other  dresses  in  the  box. 
How  many  dolls’  dresses  did  Nan  have? 

Discovering  the  number  question 

Many  times  a  number  question  in  a  problem  is  not 
given  in  the  form  of  a  question.  Study  problem  2. 

2.  Jack  and  his  father  rode  for  4  hours  on  a  jet 
plane  that  flew  600  miles  an  hour. 

The  number  question  may  be  a  or  b  or  c,  below. 

a.  They  flew  a  total  of  how  many  miles? 

b.  Find  the  length  of  their  trip. 

c.  How  far  did  the  plane  take  them? 


For  Ex.  3-6,  tell  each  number  question  in  two  ways. 

Samples  are  shown.  Answers  will  vary. 

3.  All  but  7  of  the  40  people  at  Jack’s  end  of  the 
plane  fell  asleep  during  the  flight.  «»wd 

fell  asleep. 

4.  There  were  5  seats  in  each  row.  Four  rows  of 

cp.Qtc  tirprp  mmnlpfplv  filler!  How  many  PeoPle  were  in  these  4  rows? 

seats  were  completely  nneci.  pjncj  ^e  nurnber  of  people  in  these  4  rows. 


5.  In  each  of  some  other  rows  of  seats  there  were  4 
people.  Jack  counted  20  people  in  these  rows.IeTe  The"®  with 

only  4  people?  Find  the  number  of  rows  having  only  4  people. 


6.  In  all,  32  people  got  off  the  plane,  but  70  stayed 


on  to  go  farther.  How  many  pe°pie  were  on 

Find  the  number  of  people 


the  plane  at  first? 
people  on  the  plane,  at  first. 
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Pupil’s  Objectives 

(a)  To  learn  the  importance  of  understanding 
the  situation  in  a  problem  before  attempting  to 
solve  it;  (b)  to  have  practice  in  stating  questions 
in  different  forms  for  given  data;  (c)  to  distinguish 
between  information  which  is  relevant  and  that 
which  is  irrevelant  for  solving  a  problem;  and 
(d)  to  have  practice  in  writing  an  n-sentence  for 
the  situation  in  a  problem. 

Background 

The  next  ten  pages  (146-155)  comprise  a  unit 
most  of  which  is  devoted  to  problem-solving. 

Because  your  pupils  have  developed  insight  into 
arithmetical  processes  and  concepts,  they  need  no 
special  pattern  for  problem-solving,  no  series  of 
“steps”  to  be  taken  one  after  another,  no  “cues” 
(which  may  as  often  indicate  an  incorrect  operation 
as  a  correct  one),  no  model  which  must  be  followed. 
They  have  been  given  flexibility  in  attacking  real 
or  contrived  problem  situations  directly  and  in¬ 
telligently.  This  series  of  lessons  will  help  main¬ 
tain  and  extend  such  abilities. 

Your  pupils  have  had  experiences  with  activities 
similar  to  the  ones  on  pages  146  and  147.  Ex.  2-6 
on  page  146  require  the  child  to  state  in  two  ways 
a  question  that  would  be  appropriate  for  the  infor¬ 
mation  given.  Children  know  that  questions  may 
be  stated  in  many  different  ways.  Therefore,  there 
is  no  one  correct  way  of  stating  the  question  for 
the  information  given  in  these  exercises. 

Ex.  7-9,  page  147,  require  pupils  to  select  only 
the  information  that  is  pertinent  to  solving  the 
problem.  Often,  irrelevant  information  is  given 
and,  consequently,  is  used  mistakenly  by  the  prob¬ 
lem  solver.  Pupils  have  to  distinguish  between 
what  is  needed  and  what  is  superfluous.  Because 
of  the  difficulty  some  pupils  have  in  distinguishing 
between  relevant  and  irrelevant  information,  it 
sometimes  helps  to  use  obviously  ridiculous  infor¬ 
mation.  For  example,  in  Ex.  7  a  child  may  be 
asked  if  knowing  the  color  of  her  father’s  eyes 
would  help  find  the  solution  to  the  problem. 
Then,  the  child  may  be  asked  what  is  important. 


The  experiences  in  analyzing  problem  situations 
will  prepare  children  for  the  activity  at  the  bottom 
of  page  147  in  which  they  are  to  represent,  for  the 
first  time  in  open-sentence  form,  the  situations  as 
they  have  understood  them.  (Previous  to  this  time, 
for  problems,  pupils  have  been  writing  ^-sentences 
with  n  in  the  answer  position  only.) 

Pre-Book  Lesson 

•  Write  on  the  board  a  brief  story  about  a  circus. 
Give  information  which  may  be  used  for  stating 
problems. 

Under  the  giant  circus  tent  were  three 
rings.  In  each  ring  were  five  elephants. 

How  many  elephants  were  there  in  all? 

•  Ask  pupils  to  tell  the  story  in  their  own  words. 
Have  children  ask  the  question  in  other  ways. 

•  Write  additional  information  about  the  circus: 

a.  A  clown  was  selling  peanuts.  His  box 
would  hold  56  bags  of  peanuts.  Twelve 
bags  of  peanuts  were  in  the  box. 

b.  Seventeen  clowns  were  in  an  old  car. 
Thirteen  clowns  were  on  the  ground. 

c.  Each  elephant  in  one  ring  had  4  dogs 
on  its  back. 

•  Ask  children  to  make  up  problems  using  the 
information  given  in  each  story.  After  a  child  has 
stated  his  question,  have  other  children  state  other 
questions  using  the  same  information.  Be  sure  to 
stress  that  several  different  problems  (and  ques¬ 
tions)  may  be  stated  based  on  each  story. 

•  Write  other  story  information  in  which  irrele¬ 
vant  information  is  given.  You  may  prefer  to 
show  irrelevant  information  as  a  part  of  each  story 
already  written  on  the  board.  Be  sure  the  informa¬ 
tion  is  of  no  importance  for  solving  the  problem. 

•  Engage  children  in  a  discussion  about  the  new 
information.  Have  them  tell  why  the  information 
is  or  is  not  important  in  the  solution  of  the  problem. 

•  For  each  problem  on  the  board,  have  pupils 
write  an  n-sentence  for  the  situation  of  the  problem. 
Because  pupils  have  been  writing  all  n-sentences  for 
problems  with  n  in  the  answer  position,  it  will  take 
a  bit  of  time  for  them  to  learn  to  write  now  the 
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sentence  showing  exactly  the  situation  of  the  prob¬ 
lem.  For  example,  the  rc-sentence  for  the  situation 
in  item  a  above  is  12  +  n  =  56.  Ask  children  to 
explain  why  the  mathematical  sentence  is  appro¬ 
priate  for  the  situation. 

Using  the  Text  Pages 

•  In  Ex.  2-6,  ask  pupils  who  have  stated  an  ex¬ 
ceptionally  good  question  to  write  the  question  on 
the  board  so  that  it  may  be  used  later,  if  you  wish, 
when  the  pupils  are  writing  ^-sentences. 

•  In  discussing  the  mathematical  sentences  at 
the  bottom  of  page  147,  help  pupils  to  realize  that 
n  is  not  being  shown  alone  on  one  side  of  the 
equals  symbol  and  the  operation  to  find  the  number 
for  n  is  not  being  shown  on  the  other  side  of  the 
equals  symbol.  You  may  say  that  situation  sen¬ 
tences,  rather  than  working  sentences,  are  given  now. 


Individualizing  Instruction 

•  Have  all  pupils  write  mathematical  sentences 
for  the  situations  in  the  problems  stated  for  Ex. 
3-6.  It  may  be  necessary  to  give  help  with  this 
work. 

•  Encourage  all  pupils  to  look  in  magazines, 
newspapers,  and  so  on  for  interesting  information 
that  may  be  used  for  problems.  Often,  stories 
about  a  circus,  an  athletic  event,  a  scout  carnival, 
and  so  on  appear  in  local  papers. 

•  Use  the  information  from  these  stories  as  a 
basis  for  writing  problems,  selecting  relevant  infor¬ 
mation,  and  writing  ^-sentences  for  the  situations 
of  the  problems. 

•  All  pupils  may  make  a  multiplication  chart  to 
show  the  products  for  all  pairs  of  factors  that  have 
been  studied  to  date. 
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Finding  the  necessary  data 

The  story  may  tell  you  more  than  you  need  to  know. 

In  each  of  problems  7-9,  tell  only  what  is  necessary 

tO  knOW  tO  anSWer  the  number  question.  Necessary  data  are  underscored. 

7.  Nan  is  10  years  old.  Her  father  is  26  years 
older.  In  8  years  how  old  will  Nan  be? 

8.  Nan  and  her  brother  went  to  a  movie.  Her  brother 
did  not  have  to  pay.  Nan's  ticket  cost  45 1,  and  she 
had  25#  left  after  buying  it.  How  much  money  did  she 

have  at  first? 

9.  The  movie  theater  is  a  large  place  with  seats  for 
400  people.  More  people  go  there  at  night  than  in  the 
afternoon.  One  afternoon  Nan  counted  128  people.  How 
many  seats  were  empty? 


Writing  the  n-sentence  for  the  situation 

If  you  understand  the  situation,  you  can  write  an 
72-sentence  showing  that  situation. 

How  does  the  72-sentence  n$  -  45tf  =  25 <£  show  the 

.  .  .  ,  .  _  n<£  stands  for  the  total  that  Nan  had.  45^  is  what  she  spent. 

situation  m  problem  8?25*  is  what  she  had  left. 

How  does  the  72-sentence  128  -f  n  =  400  show  the 

.  .  .  ,  .  ~  «  128  shows  the  number  of  seats  used;  n  stands  for  the  number 

situation  in  problem  9?  of  seats  not  used;  and  400  shows  the  number  of  seats  in  the 

theater. 

10.  If  Nan  has  12  very  close  friends  and  9  of  them  go 
to  her  school,  how  many  go  to  other  schools  ? 

Is  the  72-sentence  for  the  situation  9  +  72=  12?Yes 

11.  If  2  of  Nan’s  9  friends  left  school  early,  how 
many  stayed  the  whole  day? 

On  the  board,  write  an  72-sentence  for  the  situation.  9-2=n 

*  In  the  n-sentence  for  the  situation,  the  operation  for  solving  is  not  always 
indicated,  so  n  is  not  always  placed  by  itself  to  the  right  or  left  of  the 
equals  symbol. 


*  Remind  pupils  that  the  operation  for  working  the  problem  may  be 
different  from  that  indicated  in  the  situation  sentence. 


Ti-Sentences  for  Problem  Situations 

[W] 

*For  each  of  Ex.  1-6,  think  of  the  problem  situation 
in  your  own  words  using  only  the  part  of  the  story 
needed  to  answer  the  number  question.  Then  write  an 
^-sentence  for  the  situation  and  work  it. 

1.  Nan’s  closest  friends  are  all  9  years  old.  If  7  of 
Nan’s  closest  friends  each  have  3  pets,  how  many  pets 
do  they  have  all  together? 

Is  the  ^-sentence  for  this  situation  n  =  7  X  3?  Yes 

21  pets 

2.  Nan’s  mother  made  some  large  cookies  and  some 
small  ones.  If  Nan  and  3  other  girls  share  equally 
20  small  cookies,  how  many  cookies  will  each  girl  have? 

Is  the  ^-sentence  for  this  situation  4  X  n  =  20?5*”kies 

3.  If  the  20  small  cookies  are  just  one  half  the  number 
of  cookies  her  mother  made,  her  mother  made  how  many 

COOkieS  in  all?  n~2  =  20;  40  cookies 

4.  In  Nan’s  room  at  school,  there  are  28  pupils. 
If  Nan  invited  her  12  closest  friends  and  7  other  girls 
to  a  party,  how  many  girls  were  invited?  i2+7=n;  19  girls 

5.  The  12  closest  friends  wanted  to  buy  a  present 
for  Nan.  If  6  of  the  girls  each  gave  10<£,  how  much 
money  was  that  in  all?  6xio*=n«;  60* 

6.  Four  mothers  came  to  help  at  the  party.  If  only 
17  girls  came  to  the  party  and  6  of  them  left  early,  how 
many  girls  stayed  longer.  i7-6=n;  n  9iris 

♦  Extra  Problems.  Work  Set  40. 
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Pupil’s  Objective 

To  analyze  problem  situations  and  then  write 
mathematical  sentences  for  them. 

Background 

The  emphasis  in  this  lesson  is  on  translating  a 
problem  situation  to  a  mathematical  sentence  for 
the  situation.  Many  children  will  be  tempted 
merely  to  find  the  answer  without  preparing  an 
appropriate  ^-sentence. 

More  capable  children  will  be  able  to  do  this  written 
work  quickly  and  accurately.  After  completing  it, 
they  may  work  on  one  of  the  supplementary  ac¬ 
tivities  suggested  at  the  end  of  this  chapter. 

Pre-Book  Lesson 

You  may  want  to  write  problems  on  the  board 
based  on  interesting  local  information,  as  well  as 
use  the  problems  on  text  page  148.  Have  each 
problem  read  carefully.  Then,  have  children  re¬ 
state  the  problem  story  in  their  own  words.  Have 
pupils  tell  what  the  problem  is  about  and  what  is 
unknown  in  the  problem.  Finally,  have  a  child 
tell  the  72-sentence  for  the  situation  of  the  problem. 

Using  the  Text  Page 

After  the  lengthy  discussion  of  each  problem, 
all  pupils  should  be  able  to  write  the  ?2-sentence 
for  the  situation  in  each  problem.  Be  sure  to  cir¬ 
culate  among  the  slower  learners  to  determine  the 
success  they  are  having  in  writing  the  72-sentences. 

Individualizing  Instruction 

•  If  slower  learners  are  in  need  of  additional  work 
of  this  type,  turn  to  Extra  Problems  Set  40  and 
discuss  each  problem  with  pupils  before  asking 
them  to  write  the  ?2-sentence  for  the  situation. 

•  Your  children  have  been  exposed  to  many  dif¬ 
ferent  types  of  extra-practice  exercises,  practice 
games,  enrichment  activities,  and  supplementary 
activities.  Perhaps  some  of  these  were  more  ap¬ 
pealing  (or  beneficial)  than  others  to  you  or  your 
pupils.  Select  any  one  or  more  of  these  activities 


for  pupils  to  review  skills  and  facts  that  have  been 
learned: 

a.  The  Show -the- Answer  practice  game 

b.  Use  of  >  or  <  or  =  to  write  true  sentences 

c.  Use  of  parentheses  to  show  the  Distributive 
Property  of  Multiplication  over  Addition 

d.  Writing  if-then  sentences 

•  rename  is  an  exciting  practice  game.  Du¬ 
plicate  for  pupils,  or  have  pupils  each  draw,  a 
rectangular  grid  like  the  one  below. 


R 

E 

N 

A 

M 

E 

mu 

ill 

First,  each  child  may  shade  any  box  he  wishes. 
This  is  his  FREE  box.  Then,  below  R,  he  writes 
five  numerals  for  whole  numbers  from  0  through  9; 
below  E,  five  numerals  for  any  whole  numbers 
from  10  though  19;  below  N,  five  numerals  for 
any  whole  numbers  from  20  through  29;  below  A, 
five  numerals  for  any  whole  numbers  from  30 
through  39;  below  M,  five  numerals  for  any  whole 
numbers  from  40  through  49;  and  below  E,  five  nu¬ 
merals  for  any  whole  numbers  from  50  through  59. 

Prepare  on  5"  X  8"  cards  one  mathematical 
name  for  each  whole  number  from  0  through  59. 
Use  a  great  deal  of  variety  (all  the  operations)  in 
naming  the  numbers.  If  you  wish  to  give  pupils  a 
clue,  place  the  letter  of  the  appropriate  column  on 
each  card  but  this  is  not  necessary. 

To  play  the  game,  you  (or  selected  pupils)  draw 
cards  at  random  from  the  set  of  names  made. 
Without  saying  anything,  hold  the  card  up  high 
so  all  children  can  see  it.  Pupils  will  encircle  the 
numeral  for  that  number  if  it  appears  on  their 
grids.  The  first  child  to  encircle  a  column  or  a 
row  of  numerals  wins  the  game.  (Of  course,  in  the 
case  of  the  row  and  column  containing  the  FREE 
box,  one  fewer  numeral  is  required.) 
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Pupil’s  Objective 

To  review  in  a  mid-unit  test  certain  important 
concepts  and  skills. 

Background 

The  work  of  this  page  covers  a  variety  of  impor¬ 
tant  ideas  and  skills.  The  presentation  involves  a 
great  deal  of  terminology  comparatively  new  to 
your  pupils.  Continued  use  of  this  terminology 
is  dependent  upon  immediate  and  complete 
knowledge  of  the  terms  by  all  pupils.  For  this 
reason,  it  is  desirable  to  determine  the  extent  to 
which  the  terms  are  understood. 

Most  terms  listed  at  the  top  of  page  149  should 
be  rather  well  known  to  your  pupils  by  this  time. 
Frequently,  other  words  are  used  in  place  of  some 
of  these  words.  For  example,  the  number  for  the 
total  is  often  used  instead  of  sum]  the  number  for 
the  part  has  been  used  in  place  of  addend.  Your 
pupils  are  growing  in  mathematical  maturity  and 
they  should  begin  to  use  some  formal  mathematical 
terminology  with  ease. 

Multiple  and  product  have  been  used  a  great  deal 
in  recent  lessons.  Pupils  should  begin  to  see  the 
relationship  between  these  two  terms.  A  product  of 
any  two  factors  is  a  multiple  of  each  factor.  The  multiple 
of  any  number  is  divisible  by  that  number. 

Pupils  have  learned  that  a  pair  of  factors  will 
yield  a  product.  For  any  given  product  there  may 
be  more  than  one  pair  of  whole-number  factors. 
Perhaps  some  of  your  children  have  discovered  this 
idea  in  their  work  with  M.  facts.  The  number 
(product)  36,  for  instance,  has  the  following  pairs  of 
whole-number  factors:  4  X  9,  6  X  6,  12  X  3,  18  X  2, 
and  36  X  1.  It  is  important  to  note  that  the  num¬ 
ber  itself  and  1  constitute  a  pair  of  factors  for  any 
number  (product). 

Pre-Book  Lesson 

Engage  pupils  in  a  discussion  about  words  that 
belong  in  an  arithmetic  dictionary.  Ask  pupils  to 


tell  words  that  belong  in  this  dictionary  and  then 
to  tell  what  the  words  mean.  Write  each  word  on 
the  chalkboard.  As  your  list  grows,  be  sure  the 
terms  on  text  page  149  are  included.  If  necessary, 
give  definitions  and  ask  pupils  to  tell  what  word 
you  are  defining. 

To  help  clarify  each  term  as  it  is  defined,  ask  a 
child  to  illustrate  the  term  with  numerals. 

Using  the  Text  Page 

More  capable  children  should  be  able  to  proceed 
with  the  written  work  without  difficulty.  It  may 
be  necessary  to  read  each  set  of  directions  for  the 
slower  learners  in  order  to  make  sure  they  under¬ 
stand  what  is  expected  in  the  written  assignment. 
In  fact,  you  may  wish  to  go  trough  the  entire 
assignment  orally  with  the  slower  learners. 

Individualizing  Instruction 

•  After  all  pupils  have  completed  the  written 
work,  discuss  each  exercise  and  have  pupils  tell 
why  they  selected  the  answers  they  did. 

In  discussing  Ex.  7-11,  you  will  have  a  good 
opportunity  to  bring  out  the  idea  that  some  num¬ 
bers  have  more  pairs  of  factors  than  others. 

•  All  pupils  may  try  exercises  like  these: 

Copy  ( ring  if  in  duplicate)  the  numerals  that 
show  multiples  of  both  factors. 

a.  2  and  4:  14  4  16  11  8  12  19 

b.  3  and  6:  12  28  24  9  18  31  6 

c.  6  and  9:  12  54  47  32  18  48  36 

List  all  whole  numbers  less  than  10  whose  only 
factors  are  1  and  the  number  itself. 


Reminder 

Many  concepts  in  geometry,  measurement,  sys¬ 
tems  of  numeration,  and  fractions  have  been  intro¬ 
duced.  Be  sure  to  maintain  and  extend  these  ideas. 
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*  For  this  division,  49  is  a  factor,  since  the  remainder  for  the  division  is  0. 


Many  Things 

Maintenance  [W] 


From  the  examples  in  the  box,  copy  as 
many  numerals  as  you  can  which  show  a 

36,  49 

1.  sum.  85  2.  multiple.  423, 147  3.  addend. 

47',  9, 3, 49 

4.  product.  423,147  5.  remainder.  R2  6;  factor. 

Copy  each  product  shown  below,  and  show 
any  one  pair  of  its  factors. 


36 
+  49 


47 

X9 


85  423 

k  147  4-  3  =  49 
56  -j-  9  =  6,  R2 


49 

7,7  8. 

36  9,4 

9. 

45  i 

5,9 

10. 

637,9 

Copy  only 

the 

numerals 

that 

show  multiples 

12. 

of  6: 

27 

18 

37 

42 

51 

24 

54  61 

13. 

of  7: 

60 

27 

56 

32 

42 

28 

52  30 

14. 

of  8: 

24 

40 

19 

53 

27 

38 

56  32 

15. 

of  9: 

54 

64 

18 

39 

27 

47 

32  56 

48 6-8 


Write  the  fraction  showing 

16.  a  denominator  of  5  and  a  numerator  of  7.1 

17.  a  numerator  of  5  and  a  denominator  of  8.1 


Show  the  fraction  number  for  the  part  of  the  set 
that  has  been  used  or  opened  or  sold. 

18.  Ella  had  8  sheets  of  paper.  She  used  5  of  them 
to  make  a  booklet.  7 

19.  Jane  has  opened  4  of  her  8  presents. ± 

20.  Frank  ha4  10  goldfish.  He  sold  3  of  them.  1! 

149 

**  For  this  division,  6  is  not  a  factor,  since  the  remainder  is  greater  than  0. 


Deciding  on  the  Operation  to  Use 

Problem-solving  [O] 

Understanding  the  situation  and  writing  an  w-sentence 
for  it  help  you  to  decide  on  the  correct  operation  to 
use  in  working  the  problem.  The  operations  from 
which  you  choose  are  A.,  S.,  M.,  and  D. 

For  Ex.  1,  the  ^-sentence  is  40  +  50  =  n.  You  know 
that  you  are  to  add  because  you  are  shown  two  addends 
and  you  must  find  their  _  ?_s.um 

1.  Ida  played  her  piano  for  40  min.  one  day  and 
50  min.  the  next.  How  long  did  she  play  in  both  days? 

Read  problem  2.  Tell  the  story  and  the  number 
question  given.  On  the  board,  write  the  w-sentence 
and  tell  why  S.  is  the  operation  to  use. 

2.  Ellen  used  to  play  her  piano  60  min.  a  day.  Now 
she  plays  only  40  min.  a  day.  This  is  how  much  less 

time  a  day?  60-n~4°;  you  are  shown  a  sum  and  one  addend  and  you  want 
to  find  the  unknown  addend;  20  min. 

Read  problem  3.  In  your  own  words,  tell  the  story. 
Then  write  on  the  board  the  ^-sentence  for  the  situation 
and  tell  why  you  should  multiply. 

3.  Ellen  played  one  piano  piece  3  times  a  day  for 
7  days.  How  many  times  did  she  play  it  in  the  week? 

7x3  =  n;  you  know  two  factors  and  want  to  find  their  product;  21  times. 


150 


Teaching  Pages  150  and  151 


Pupil’s  Objectives 

(a)  To  learn  that  understanding  the  problem 
situation  is  necessary  in  order  to  write  a  mathe¬ 
matical  sentence  for  it;  and  (b)  to  learn  that  writ¬ 
ing  a  mathematical  sentence  for  a  problem  situa¬ 
tion  helps  you  to  decide  what  operation  to  use. 

Background 

It  has  been  mentioned  many  times  previously 
that  building  complete  understanding  of  the  opera¬ 
tions  is  an  essential  ingredient  in  building  effective 
problem-solving  skills.  However,  a  child  cannot 
necessarily  apply  a  mathematical  fact  or  concept 
merely  as  a  result  of  knowing  the  fact  or  concept. 
Much  more  is  needed.  He  must  understand  the 
interrelationships  among  the  operations.  He  must 
know  the  ways  of  thinking  about  and  using  the  op¬ 
erations.  And,  he  must  have  experience  in  using 
them  for  daily  social  settings  of  his  own  life.  The 
application  of  mathematical  skills  is  not  something 
reserved  for  adult  life.  It  must  find  its  way  into 
daily  actvities  at  all  ages. 

Throughout  the  Mathematics  We  Need  program, 
understanding  of  the  operations,  their  interrela¬ 
tionships,  and  their  use  in  problem-solving  have 
been  developed.  In  the  past,  pupils  have  been 
taught  to  translate  information  from  the  problem 
setting  to  an  appropriate  mathematical  sentence 
on  the  basis  of  the  operation  for  working  the  pi'ob- 
lem.  They  were  also  given  experiences  in  translat¬ 
ing  from  the  mathematical  sentence  to  a  problem 
setting.  Now,  the  first  type  of  translation  (from 
problem  to  sentence)  is  based  on  a  thorough  under¬ 
standing  of  the  problem  situation. 

Frequently,  a  problem  will  be  stated  in  such  a 
way  that  the  sentence  for  the  situation  will  be  an 
addition  sentence,  but  subtraction  will  be  required 
to  find  the  solution  because  n  stands  for  an  addend 
(the  working  sentence  will  be  a  subtraction  sen¬ 
tence).  Many  other  possibilities  like  this  may  occur 
within  the  four  operations. 

Consider  Ex.  2,  page  150.  The  situation  is  repre¬ 
sented  by  the  sentence  60  —  n  —  40.  (A  certain 
number  is  given;  it  is  reduced  by  an  unknown 


number;  and  another  number  results.)  The  work 
in  solving,  however,  is  represented  by  the  sentence 
60  —  40  =  n.  (The  known  addend  is  subtracted 
from  the  sum  to  find  the  unknown  addend.) 

Pre-Book  Lesson 

•  State  a  problem  based  on  information  of  local 
interest  such  as: 

Jan  is  making  favors  to  give  at  the  Club 
party.  On  Friday  she  made  36  favors.  By 
Saturday  night  she  had  made  75  favors. 

How  many  favors  did  she  make  on  Saturday? 

In  this  particular  problem,  a  sum  and  one  of 
its  addends  are  given.  The  child  must  find  a  miss¬ 
ing  addend.  Be  sure  to  bring  out  in  the  discussion 
that  the  situation  is  represented  by  the  sentence 
36  +  n  =  74.  It  is  especially  important  for  the 
children  to  realize  that,  although  the  addition  sen¬ 
tence  is  written  to  describe  the  problem  situation, 
a  sum  and  one  of  its  addends  are  known,  and  so 
subtraction  is  the  operation  that  is  used  to  find 
the  solution  (74  —  36  =  n). 

•  If  there  seems  to  be  any  doubt  or  confusion  on 
the  part  of  youngsters  about  writing  mathematical 
sentences  for  problem  situations  and  then  deter¬ 
mining  the  appropriate  operation  to  find  the  solu¬ 
tion,  write  other  problems  and  discuss  them  as 
suggested  above. 

•  At  all  times,  stress  how  knowing  the  mathe¬ 
matical  sentence  for  the  situation  can  help  decide 
what  operation  to  use  to  find  the  solution. 

Using  the  Text  Pages 

•  Children  often  find  it  helpful  to  read  a  prob¬ 
lem  and  then  restate  it  in  their  own  words.  En¬ 
courage  this  practice  in  this  oral  lesson.  Having 
pupils  state  the  problem  in  their  own  words  will 
help  you  determine  the  extent  to  which  they  really 
understand  the  problem  and  the  question  asked. 

•  Be  sure  to  encourage  all  possibilities  for  writing 
and  interpreting  mathematical  sentences  for  prob¬ 
lems.  Then,  have  pupils  tell  how  the  n-sentence 
helps  decide  what  operation  to  use. 

Teacher’s  Page  150 


•  At  the  bottom  of  page  151  are  questions  that 
are  designed  to  bring  out  pupil  understanding  of 
several  important  concepts  and  ideas. 

a.  For  Ex.  1  it  may  be  necessary  to  use  fractional- 
part  cutouts  on  the  flannel  board  to  help  children 
arrive  at  an  intelligent  answer  for  the  question. 

b.  Bring  out  in  the  discussion  of  Ex.  2  that  the 
only  time  the  sentence  would  be  true  is  when  n  =  0. 

c.  Ex.  5  is  a  tricky  item  for  many  children.  If 
there  is  doubt,  have  pupils  separate  a  piece  of 
paper  into  6  pieces  of  the  same  length  and  then 
see  how  many  “cuts”  must  be  made. 

Individualizing  Instruction 

•  Pupils  may  write  problems  based  on  the  in¬ 
formation  given  below: 

a.  One  third  of  the  516  workers  in  a  factory 
work  from  7:30  a.m.  to  4:00  p.m. 

b.  One  half  of  the  people  ride  a  bus  to  work. 

c.  Mr.  Blue  works  152  hours  in  4  weeks. 

d.  Mr.  Blue’s  pay  is  $4.20  an  hour. 

e.  172  workers  are  women. 


•  After  pupils  have  written  problems  for  the  in¬ 
formation  given  in  column  1,  call  on  them  to 
read  their  problems  to  the  class.  Then,  each  child 
may  write  mathematical  sentences  for  the  situations 
in  his  own  problems. 

•  All  pupils  may  construct  a  multiplication  chart 
(or  part  of  it)  for  factors  (that  have  been  studied) 
shown  in  random  arrangement  across  the  top  and 
down  the  side.  Then,  the  products  must  be  shown  in 
the  appropriate  corresponding  boxes.  In  this  way, 
the  products  cannot  be  shown  in  consecutive  order. 


•  Pupils  may  make  charts  of  multiples  for  the 
more  difficult  factors  (see  Teacher’s  Page  142). 
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Read  problems  4  and  5.  On  the  board,  write  an 
72-sentence  for  each  problem.  Why  should  you  divide? 

4.  In  3  days  May  played  on  her  piano  135  min.  in  all.  Ex  4  and  5_You 

If  she  spent  the  same  amount  of  time  on  her  lesson  each  andWoneefac°orUCt 
day,  how  long  did  she  play  in  one  day?  ^=135  find ThTolL 

factor. 

5.  If  May  plays  each  piano  piece  for  9  min.,  how 
many  pieces  can  she  play  in  45  min.?  nX?=45 

For  each  of  problems  6-8,  write  on  the  board  the 
72-sentence  for  the  situation  and  tell  the  operation  to 
use  in  working  the  problem. 

6.  If  Mrs.  Little  can  fry  12  doughnuts  in  one  pan, 
how  many  doughnuts  can  she  fry  in  5  pans?  5xi2=n;  m. 

J  60  doughnuts 

7.  If  she  sugars  10  out  of  the  36  doughnuts  she  made, 
how  many  plain  doughnuts  will  there  be?  io+"  =  36;  s- 

8.  If  Mrs.  Little  allows  2  doughnuts  to  a  person,  to 
how  many  people  can  she  serve  18  doughnuts?  5*2=  D' 

[W] 

Now  go  back  and  solve  problems  1-8.  Use  the 
w-sentences  on  the  board. 

Right  or  Wrong?  Why? 

[O] 

L  Joe  SayS  that  6  of  a  cake  IS  less  than  3  of  It.  Right;  Sixths  are  smaller^pieces 

than  thirds  of  the  same  cake,  so|-  of  a  cake  is  less  cake  than—  of  it. 

2.  Harry  thinks  that  tz=0  in  72  -f  72  =  n.  Right;  0+0=0 

3.  Mary  believes  that  {2,  4,  6}  shows  the  set  of  even 

1  1  .  /-)  j  r  Wrong;  numbers  between  2  and  6  would  not 

numbers  between  2  and  6.  inc|ude  the  numbers  2  and  6. 

4.  Ruth  says  that  1,078  could  have  been  written  “178.”  Wrong;  1,078  shows 

10  hundreds;  178  shows  only  1  hundred. 

5.  Frank  had  to  saw  across  a  board  6  times  in  order 
to  cut  it  into  6  pieces  of  the  same  length,  wrong;  only  5  times. 
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Another  lesson  indicating  the  importance  of 
understanding  the  problem  situation! 


Tricky  Words  in  Problems 

[o] 

Sometimes  children  think  that  a  certain  word  always 
tells  the  operation  to  use  for  a  problem. 

Ned  always  multiplies  when  he  sees  times.  Would 

Only  in  Ex.  2  - 

you  multiply  in  each  of  problems  1-3?a  Why?  s0dbtr«tE*n  e'x  3 

On  the  board  write  the  ^-sentence  for  the  situation 
in  each  problem  to  help  you  decide  the  operation  to 
use. 


1.  Three  times  Ed  threw  darts  at  a  target. 
He  made  scores  of  13,  16,  and  8.  What  was 

hlS  tOtal  SCOre?  13  +  16  +  8  =  n;  37  points 

2.  Hal  also  threw  darts  3  times.  Each 
time  his  score  was  13  points.  What  was  his 
total  score?  3  x  13  =  n;  39  points 


3.  In  two  turns  Ella  made  scores  of  21  and 
16  points.  What  is  the  difference  between  the  scores 
for  the  two  times  she  tried?  16  +  n  =  21;  5  points 


Ann  always  divides  when  she  sees  each.  Would  you 
divide  in  both  of  problems  4  and  5  ? 

On  the  board  write  the  ^-sentence  for  each  problem 
and  tell  the  operation  to  use  for  working  the 
problem. 

4.  Each  "‘hand”  has  7  banar  ^.s.  How  many 
bananas  are  there  in  6  of  these  “hands”  ?  6x7=  n; 

M.;  42  bananas 

5.  Mrs.  Moore  bought  4  “hands”  and  paid 
68tf  for  them.  If  each  “hand”  cost  the  same 
amount,  what  was  the  cost  of  a  “hand”?4xn=68*; 

D.;  17<f  a  "hand” 
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Teaching  Pages  152  and  153 


Pupil’s  Objective 

To  see  demonstrated  the  uselessness  of  “cue” 
words  in  solving  problems. 

Background 

It  is  common  practice  among  some  pupils  to  try 
to  solve  problems  by  looking  for  cues — words  or 
short  phrases — which  by  themselves  appear  to  in¬ 
dicate  a  certain  operation.  Words  or  phrases  like 
“in  all”  and  “all  together”  are  often  interpreted 
to  suggest  addition;  while  “left,”  “gone,”  and 
“more”  suggest  to  them  the  subtraction  operation. 

Pupils  who  rely  on  cue  words  to  help  them  solve 
problems  are  in  serious  difficulty.  Perhaps  after 
the  work  on  text  pages  152  and  153,  they  will  be 
convinced  that  they  must  develop  a  new  approach 
to  problem-solving  based  on  an  understanding  of 
the  ideas  underlying  the  problems,  and  the  opera¬ 
tions  related  to  these  ideas. 

Pre-Book  Lesson 

Engage  pupils  in  a  discussion  about  the  use 
of  cue  words.  Point  out  that  sometimes  children 
think  they  are  supposed  to  add  because  of  a  certain 
word  in  the  problem.  Ask  if  they  use  any  words 
in  this  way.  Write  the  headings  “Add,”  “Sub¬ 
tract,”  “Multiply,”  and  “Divide”  on  the  board. 
Below  each  heading  write  the  cue  words  suggested 
by  pupils. 

This  particular  activity  will  give  you  the  oppor¬ 
tunity  to  determine  which  pupils  rely  upon  cue 
words.  Also,  it  will  give  you  a  list  of  words  to  be 
used  in  connection  with  the  text  lesson. 

Do  not  force  children  to  think  of  cue  words. 
You  may  run  the  risk  of  establishing  this  practice 


if  it  is  emphasized  too  much.  Merely  raise  the 
question  and  pursue  the  idea  as  long  as  pupils 
volunteer  information. 

Using  the  Text  Pages 

•  Elaborate  upon  the  idea  of  not  getting  caught 
by  “tricky”  words.  For  each  problem,  make  cer¬ 
tain  that  pupils  see  that  the  only  sure  way  to  de¬ 
termine  the  operation  is  to  read  the  problem  care¬ 
fully,  to  know  what  information  is  given,  and  to 
know  what  question  is  asked.  As  was  stressed  in 
the  preceding  lesson,  writing  a  mathematical  sen¬ 
tence  for  the  problem  situation  helps  determine 
the  operation  to  be  used  in  solving  the  problem. 

•  As  each  opportunity  arises,  refer  to  the  list  of 
words  on  the  board  and  show  how  they  may  be 
used  in  problems  necessitating  other  operations.  Be 
sure  to  bring  out  the  idea  that  cue  words  are  un¬ 
reliable. 

Individualizing  Instruction 

•  Extra  Problems  Set  41  may  be  used  in  several 
ways.  Pupils  may  write  n-sentences  for  the  prob¬ 
lems.  They  may  write  the  solution  for  each  prob¬ 
lem.  They  may  look  for  the  tricky  words  that  have 
been  discussed  in  this  lesson. 

•  Slower  learners  may  be  engaged  in  an  activity 
of  identifying  the  greatest  multiple  of  a  given  factor 
that  can  be  subtracted  from  selected  numbers. 
Refer  to  a  number-line  picture  or  a  chart  of  multi¬ 
ples  if  necessary. 

•  All  pupils  may  engage  in  rounding  numbers  to 
the  nearest  ten. 

•  More  capable  children  may  turn  to  Extra  Activity 
Set  110  if  they  have  time. 
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Mike  always  subtracts  when  he  sees  spend.  Write 
^-sentences  on  the  board  for  Ex.  6  and  7  and  tell  the 
operation  you  would  use  to  work  each  problem. 

6.  May  bought  three  8tf  apples.  How  much  did  she 
spend  for  them?  3x8*=n*;  m.;  24* 


7.  Dick  spent  12<£  of  his  25tf  for  candy.  How  much 
did  he  have  to  spend  for  other  things?  25<f-i2*  =  n*;  s.;  13* 

When  Sue  sees  apiece,  she  divides  or  multiplies;  but 
she  is  not  sure  which  to  do.  For  which  of  problems 

none  Ex.  9  r 

8-10  would  you  divide?  a  multiply  ?  A  use  some 
other  operation?  AExplain.  Write  an  ^-sentence 
on  the  board  to  help  you  decide. 

8.  Large  fresh  pineapples  cost  63  apiece. 

Smaller  fresh  pineapples  cost  29  apiece.  How 
much  cheaper  are  the  smaller  pineapples?  ^+"*=63* 

9.  Some  pineapples  cost  49 <£  apiece.  If 

Mrs.  Smith  buys  3  of  these,  how  much  must  she  pay?  v 

3x49^=n<£;  147<£,  or  $1.47 

10.  Large  pineapples  cost  63tf  and  others  cost  49tf 
apiece.  How  much  would  you  pay  for  one  of  each? 

o8tf  +  49<£  =  n <£;  1 12<£,  or  $1.12 

Do  tricky  words  sometimes  cause  you  to  make  mistakes 
in  solving  problems?  If  so,  what  are  these  words? 


[wi 

On  your  paper,  for  each  of  problems  1-10,  write  the 
^-sentence  for  the  situation  and  work  it.  Remember  to 
write  your  answer  again  with  the  correct  label. 

♦  Extra  Problems.  Work  Set  41. 

#  Extra  Activity.  Work  Set  110. 
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*  Practice  in  preparation  for  end-of-chapter  tests! 


How  Well  Do  You  Know  D.  Facts? 

One  factor  no  greater  than  7  [W] 

Turn  to  page  141.  On  folded  paper  write  answers 
for  the  examples  in  rows  1-5  at  the  bottom  of  the  page. 
You  should  know  all  the  facts. 


*  To  Keep  in  Practice 


A.,  S.,  M.,  D. 

[W] 

Ex.  1-12. 

Copy,  divide, 

and  check. 

49, R2 

115, R4 

213, R0 

$0.85,R2f 

.  7)345 

4. 

6)694 

7. 

3)639 

10. 

$5.97  - 

7 

72, R0 

47, R3 

76,  R0 

$1.46,R1* 

.  9)648 

5. 

8)379 

8. 

6)456 

11. 

$4.39  -5- 

3 

76, R3 

155, R3 

1 87,  R  1 

$0.95, R2<f 

.  4)307 

6. 

5)778 

9. 

2)375 

12. 

$5.72  * 

6 

Rows  13-16. 

Write  the  answers  on  folded  paper. 

a 

b 

c 

d 

e 

13.  68 

4,087 

848 

9,511 

$1.18 

X  7 

-  3,897 

+  6,155 

-  7,038 

X  7 

476 

190 

7,003 

2,473 

$8.26 

14.  5,385 

138 

2,483 

117 

$10.00 

-779 

X  7 

-983 

X  8 

-8.58 

4,606 

966 

1,500 

936 

$1.42 

15.  107 

6,758 

79 

999 

$1.70 

X  9 

-999 

X  6 

+  987 

X4 

963 

5,759 

474 

1,986 

$6.80 

16.  88 

265 

$9.87 

575 

$46.32 

X7 

X3 

-0.98 

+  397 

-  20.40 

616 

795 

$8.89 

972 

$25.92 

Ex.  17-22.  Copy  in  columns,  add,  and  check. 


17.  47,  65,  143,  847  1,102  20.  768,  699,  301,  789  2,557 

7,291 

18.  28,  43,  37,  6,  9  ,23  21.  2,665,  189,637,3,800* 

6.192 

19.  57,  7,  640,  62,  298 1, 06422.  80,  796,  4,099,  528,  689* 
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Pupil’s  Objective 

To  have  practice  work  for  the  maintenance  of 
computational  skills  that  have  been  studied. 

Background 

You  may  use  the  written  work  on  this  page  to 
help  diagnose  difficulties  encountered  in  mixed 
computational  skills.  Diagnosing  work  for  sources 
of  errors  is  difficult.  You  must  be  aware  of  the 
specific  skills  involved  in  the  particular  example 
under  consideration  to  determine  specifically  what 
the  cause  of  computational  error  may  be.  Even 
then,  if  a  child  makes  a  particular  mistake  (i.e., 
when  multiplying  with  a  2-place  numeral,  he 
makes  an  error  in  renaming),  you  cannot  conclude 
that  he  lacks  mastery  of  the  skill.  Frequently,  pu¬ 
pils  make  careless  mistakes.  Careful  diagnosis,  how¬ 
ever,  will  reveal  mistakes  which  a  child  makes  with 
regularity. 

Group  diagnosis  is  another  matter.  If  several 
children  miss  the  same  example,  then  you  can  be 
reasonably  sure  that  the  skill  involved  needs  re¬ 
viewing  or  reteaching.  This  type  of  activity  will 
give  confidence  to  pupils  who  may  have  fears  of 
the  end-of-chapter  tests. 

Pre-Book  Lesson 

Discuss  with  pupils  the  fact  that  in  a  few  days 
they  will  be  taking  the  end-of-chapter  tests.  The 
work  on  this  page  should  be  considered  as  prepara¬ 


tion.  It  will  help  them  identify  the  areas  of  weak¬ 
ness  that  can  be  improved. 

Using  the  Text  Page 

Most  children  should  be  able  to  proceed  with 
the  written  work  without  additional  help.  It  may 
be  that  slower  learners  will  need  to  rely  upon  some 
type  of  concrete  representation  of  the  ideas  involved 
in  order  to  complete  the  work  confidently  and  suc¬ 
cessfully.  There  is  no  purpose  served  in  forcing 
pupils  to  work  with  abstractions  that  are  beyond 
them.  Permit  pupils  to  use  whatever  means  they 
need  to  give  them  confidence.  Naturally,  we  want 
them  to  continue  to  move  toward  a  higher  level 
of  abstraction  in  their  work.  However,  patience  is 
necessary  in  striving  toward  this  end. 

Individualizing  Instruction 

•  Have  all  pupils  analyze  their  own  work  for  the 
types  of  errors  made.  Then,  they  should  correct 
their  work.  This  can  be  a  good  oral  lesson  and 
learning  experience.  Discuss  each  example  and 
have  pupils  tell  the  answer  and  how  it  was  ob¬ 
tained.  It  is  important  that  each  child  understand 
the  type  of  error  he  made  and  what  must  be  done 
to  correct  it. 

•  If  additional  work  with  multiplication  and/or 
division  facts  is  needed,  several  different  types  of 
practice  work  have  been  suggested  in  earlier  lessons 
for  this  purpose.  Perhaps  you  have  used  some  more 
extensively  than  others  and  will  want  to  use  them 
at  this  time. 
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Teaching 

Pupil’s  Objective 

To  have  practice  in  estimating  the  answers  to 
problems. 

Background 

On  text  page  111,  the  children  engaged  in  esti¬ 
mating  answers  to  addition,  subtraction,  multi¬ 
plication,  and  division  examples.  They  have  had 
other  lessons  which  dealt  with  the  reasonableness 
of  an  answer.  Children  have  been  encouraged  to 
ask  the  question,  “Does  this  answer  make  sense?” 

Several  basic  principles  and  generalizations  have 
been  put  to  good  use  in  determining  whether  an 
answer  makes  sense.  In  general,  when  we  add  or 
multiply  whole  numbers  the  answer  will  be  a 
greater  number  than  any  of  the  numbers  we  start 
with.  Of  course,  there  are  exceptions  to  this  idea, 
which  the  children  have  learned.  If  the  operation 
is  subtraction  or  division,  generally  speaking,  the 
answer  will  be  a  lesser  number. 

Rounding  to  the  nearest  ten  and  estimating  has 
been  utilized  as  a  quick  way  to  check  an  answer. 
Estimating  answers  seldom  gives  an  exact  result, 
but  in  many  life  situations  approximate  answers 
satisfy  our  needs.  You  will  recall  that,  in  this  pro¬ 
gram,  any  number  shown  with  5  in  the  one’s  place 
of  the  numeral  is  rounded  to  the  next  greater  ten. 

Pre-Book  Lesson 

•  Write  on  the  chalkboard  an  example  like  the 
following  and  direct  attention  to  the  answer: 

75 
X  4 
52 

Ask  pupils  why  52  cannot  possibly  be  the  an¬ 
swer.  Guide  them  in  a  discussion  about  the  product 
in  relation  to  the  two  factors.  Discuss  the  exceptions 
when  0  and  1  are  factors. 

•  Write  also  an  example  like  the  following: 

JO 

6)24 

Ask  children  why  this  answer  cannot  possibly  be 
correct.  Discuss  the  relationship  between  the  two 
factors  and  their  product. 
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•  Write  addition,  subtraction,  multiplication, 
and  division  examples  on  the  board  and,  for  each 
example,  have  pupils  round  the  necessary  numbers 
to  the  nearest  ten  to  help  in  making  an  estimate 
of  the  answer. 

•  Since  lifelike  situations  have  more  meaning 
for  children  than  isolated  number  facts,  provide 
problems  like  the  following  (with  obviously  in¬ 
correct  answers  as  well  as  the  correct  one) : 

a.  Jane  has  56  cards  in  her  postcard  col¬ 
lection.  She  can  fit  4  cards  on  each  page  of 
her  loose-leaf  album.  How  many  pages 
of  her  album  will  she  need  to  use? 

240,  67,  14 

Have  children  tell  which  answers  cannot  possibly 
be  correct  and  why.  Encourage  them  to  use  round¬ 
ing  to  help  in  estimating  the  answer. 

b.  Fred  has  of  his  35  planes  in  the  hobby 
show.  How  many  planes  does  he  have  in 
the  show?  175,  7,  48 

Using  the  Text  Page 

•  It  may  be  necessary  to  make  an  oral  lesson 
of  this  page  for  pupils  with  reading  difficulties. 

•  Be  sure  pupils  read  each  problem  and  then 
show  an  estimate  of  the  answer.  Many  children 
will  want  to  write  the  exact  answer  immediately. 
Require  them  to  use  their  knowledge  to  show  first 
an  estimate  that  makes  sense.  Then,  they  should 
go  back  to  each  problem  and  work  it  out  com¬ 
pletely  to  see  how  close  the  estimate  was. 

Individualizing  Instruction 

•  Slower  learners  may  need  to  use  a  number-line 
picture  or  some  similar  aid  to  help  with  rounding 
numbers.  It  is  important  that  this  skill  be  well 
developed  as  a  basis  for  making  estimates. 

•  All  pupils  may  write  n-sentences  for  the  prob¬ 
lems. 

•  All  pupils  may  engage  in  a  practice  game  for 
reviewing  the  multiplication  and  division  facts. 
A  Show-the- Answer  practice  game  could  be  used 
in  which  a  mathematical  sentence  indicates  a 
missing  factor  or  a  missing  product. 


Teacher’s  Page  155 


your  estimate  for  the  answer  to  each  problem.  Then 
work  the  problem  and  see  how  your  answer  compares 
with  your  estimate. 

1.  During  Billy’s  7-day  vacation  at  his  grandfather’s 
chicken  farm,  126  eggs  were  hatched.  If  the  same  number 
of  eggs  were  hatched  each  day,  that  would  be  how  many 

eggs  a  day?  i  0  eggs;  18  eggs 

2.  Billy  put  54  chickens  in  a  box  with  37  others. 
The  box  then  held  how  many  chickens?  90  chickens;  91  chickens 

3.  In  each  of  4  smaller  boxes  Billy  put  19  chickens. 
How  many  chickens  did  he  put  in  all  these  boxes?  chickens'" 

4.  Billy’s  grandfather  sold  49  chickens  on  Monday 
and  78  on  Tuesday.  How  many  more  chickens  did  he 
sell  on  Tuesday  than  on  Monday?  30  chickens;  29  chickens 

5.  Last  year,  89  eggs  hatched  during  Billy’s  visit  to 
his  grandfather’s  farm.  That  was  how  many  fewer  eggs 
than  the  eggs  hatched  this  year  during  his  visit?  3°  eggs'- 

6.  If  there  are  only  i  as  many  eggs  hatched  during 
the  vacation  next  year  as  were  hatched  this  year,  how 

many  eggs  will  there  be?  60  eggs;  63  eggs 
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Can  You  Solve  Problems? 

Problem  Test  4 

*  For  each  of  problems  1-9,  write  an  ^-sentence  for 
the  situation.  Then  work  it  to  solve  the  problem. 

1.  In  the  Fremont  High  School  105  of  the  581  boys 
wanted  to  play  football.  _?.  boys  did  not.  ]^+b"=s581; 

2.  The  105  boys  who  played  football  were  put  into 
5  squads  of  the  same  size,  _?.  players  in  each  squad.  v 

5xn=  105;  21  players 

3.  The  squads  played  each  other  in  turn  and  their 
scores  were  recorded.  In  four  games,  one  squad  scored 
63,  45,  38,  and  51  points,  or  _?_  points  in  all.  v 

63  +  45+38+51  =  n;  197  points 

4.  The  best  player  on  one  team  made  108  yards  in 
one  game.  If  he  made  the  same  number  of  yards  in 
each  of  6  games,  he  would  make  -  ?_  yards  in  all. 

6x  108  =  n;  648  yards 

5.  The  best  of  the  5  teams  scored  150  points  in  the 
season.  The  poorest  team  scored  68  points.  The  dif¬ 
ference  between  their  season  scores  was  _  ?_  points.  v 

68+n=150;  82  points 

6.  One  player  scored  i  of  the  104  points  scored  by 
his  team.  He  scored  _?_  points  himself.  io4^-4  =  n;  26  points 

156 


*  The  operation  for  solving  is  not  always  the  operation 
indicated  in  the  situation  sentence. 
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Pupil’s  Objectives 

(a)  To  take  the  problem-solving  test;  and  (b)  to 
take  the  diagnostic  test  for  Chapter  4. 

Background 

The  translation  of  a  problem  situation  to  a 
mathematical  sentence  is  an  important  facet  of 
problem-solving  skill.  Whether  one  consciously 
goes  through  the  motions  of  writing  a  mathe¬ 
matical  sentence  for  the  problem  at  hand  or 
whether  one  intuitively  arrives  at  an  algorithm 
as  a  means  of  solving  the  problem,  some  type  of 
translation  of  problem  information  to  a  mathe¬ 
matical  model  is  involved.  Throughout  the  Mathe¬ 
matics  We  Need  program  there  is  a  strong  emphasis 
on  writing  mathematical  sentences  for  problems. 
The  primary  purpose  of  the  translation  activities 
is  to  impress  upon  the  young  child’s  mind  the 
relationship  between  the  given  quantitative  infor¬ 
mation  and  the  solution  for  the  problem. 

The  problem-solving  test  on  pages  156  and  157 
requires  pupils  to  write  an  n-sentence  for  the  situa¬ 
tion  in  each  problem  and  then  work  it  to  solve 
the  problem.  That  is,  for  each  problem,  the  chil¬ 
dren  should  focus  on  translation  and  then  work  the 
n-sentence  to  find  the  solution  to  the  problem. 

Pre-Book  Lesson 

If  you  deem  it  appropriate,  engage  pupils  in  a 
brief  discussion  about  the  writing  of  an  n-sentence 


for  the  situation  in  a  px'oblem.  You  may  state  a 
problem  based  on  local  information  and  have  pu¬ 
pils  write  an  n-sentence  for  the  situation. 

Using  the  Text  Pages 

•  Call  attention  to  the  fact  that,  for  each  prob¬ 
lem,  the  children  are  to  do  two  things — write  an 
n-sentence  for  the  situation  in  the  problem  and 
then  solve  it. 

•  See  if  pupils  notice  that  Ex.  8  differs  from  the 
other  problems  in  that  it  contains  information 
which  is  unnecessary  to  finding  the  solution. 

•  Administer  the  diagnostic  test  in  the  usual 
way,  making  use  of  the  Study  Pages  and  the  Prac¬ 
tice  Sets  for  those  who  need  them.  If  you  prefer, 
the  test  may  be  duplicated  on  paper  for  all  pupils. 

Individualizing  Instruction 

Go  through  the  problem-solving  test,  item  by 
item,  discussing  the  mathematical  sentence  written 
for  each  problem  and  the  solution  found.  Ask  chil¬ 
dren  to  defend  their  work. 

For  per-cent  scores  on  problem-solving,  to  be 
entered  on  the  test-record  cards,  suggested  at  the 
end  of  Chapter  1,  see  Teacher’s  Page  157. 

If  children  make  mistakes  on  two  or  more  ex¬ 
amples  in  a  row  of  the  Diagnostic  Test,  there  is 
probably  need  for  review  or  more  developmental 
work. 
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Table  of  Per  Cents  for  Chapter  4  Scores 


Problem  Test 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

11 

1 

4 

9 

38 

17 

71 

2 

22 

2 

8 

10 

42 

18 

75 

3 

33 

3 

13 

11 

46 

19 

79 

4 

44 

4 

17 

12 

50 

20 

83 

5 

56 

5 

21 

13 

54 

21 

88 

6 

67 

6 

25 

14 

58 

22 

92 

7 

78  > 

7 

29 

15 

63 

23 

96 

8 

89 

8 

33 

16 

67 

24 

100 

9 

100 

NOTES 
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7.  Each  fourth-grade  pupil  could  see  a  game  by 
paying  35 <£.  To  see  6  games,  Tom  had  to  pay  _?_  for 

tickets.  6  X  35<£  =  n<£;  210tf,  or  $2.10 

8.  If,  instead  of  11  players,  a  football  team  had 
7  players,  154  boys  would  make  _?_  teams.  nx7=i54;  22  teams 

9.  A  football  field  is  100  yards  long.  If  you  run 
the  length  of  the  field  and  back,  and  then  do  it  again, 
you  will  have  to  run  _?_  yards.  4xioo=n;  400  yards 


Do  You  Make  Mistakes? 

Diagnostic  Test  4 

For  rows  1-3,  write  answers  on  folded  paper.  For 
rows  4-5,  copy  and  work  the  examples.  Remember  the 
Study  Pages  if  you  need  help. 


I 

a 

,  * 

1.  7)56 

7 

b 

7 

C 

z 

Study  Practice: 

Pages  Use  Sets 

6)42 

7)49 

6 

6 

132, 

9)63 

8)48 

7)42 

140-142 

9,R2  7,R4  6,R2 

2.  7)65  8)60  7)44 

8,R2  7,R3  9,R3 

50  h-  6  7)52  7)66 

%  .  . . . -J 

76-79 

3  .  7  X  7  49  9  X  7  63  7  X  6  42 

6  x  9  54  7  x  8  56  7  x  9  63 

132-135 

4.  7  X  fib  8  xfi  105  X  75 

. 

335-339 

65 

54  126, R6  $2.39,R2<f 

5.  7)378  7)888  4)$9.58  84-89  71 

*  i 

t. . . I  - . -  . .  .  -  - . 

A 


B 


F 


C 
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Do  You  Understand? 

Test  of  Information  and  Meaning  4 

Write  Yes  or  No  for  your  answers  for  Ex.  1-14. 

1.  You  need  fewer  bushel  containers  than  peck 
containers  to  hold  14  pecks  of  grain.  Yes 

2.  The  numerator  of  the  fraction  number  for  the 
colored  part  of  the  inside  of 

a.  circle  A  is  2.  Yes  b.  circle  B  is  10.  No 

3.  When  you  see  the  words  “all  together”  in  a 
problem,  you  should  always  add.  no 

4.  The  bushel  is  a  unit  of  dry  measurement.  Yes 

5.  You  divide  hundreds  in  the  same  way  that  you 
divide  ones.  Yes 

6.  A  long  unit  of  linear  measurement  is  the  mile.  Yes 

7.  It  is  colder  at  5°  than  it  is  at  2°.  Yes 

8.  The  colored  part  of  the  inside  of  square  CDEF 
is  i  of  the  whole.  nq 

9.  You  can  find  i  of  a  set  of  32  eggs  by  multiplying 
4  X  32.  no 

10.  A  multiple  of  5  is  32.  nc 

11.  The  smallest  unit  for  measuring  weight  is  the 
pound.  No 

12.  If  104  is  a  multiple  of  8,  you  can  find  the  unknown 
factor  of  104  by  dividing  104  by  8.  Yes 

13.  2  lb.  7  oz.  are  23  oz.Yes  14.  14  qt.  are  3  gal.  2  qV. 

Show  only  the  remainders. 

15.  6)47  16.  7)56  17.  8)43  18.  9)63  19.  7)50 

R  5  Ro  R3  Ro  R  1 
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Pupil’s  Objectives 

(a)  To  evaluate  the  learning  of  certain  principles 
and  understandings;  and  (b)  to  take  the  computa¬ 
tion  test  for  Chapter  4. 

Background 

The  completion  of  Chapter  4  will  coincide  more 
or  less  with  the  end  of  the  first  half  of  the  school 
year.  Consequently,  you  may  find  this  the  ap¬ 
propriate  time  to  make  careful  judgment  about 
the  learning  acquired  to  date  by  your  pupils. 

Using  the  Text  Pages 

•  The  items  in  the  Test  of  Information  and 
Meaning  may  be  administered  orally  for  slower 
learners. 


•  Administer  the  computation  test  in  the  usual 
way.  Some  slower  learners  may  have  difficulty  writ¬ 
ing  answers  on  folded  paper.  You  may  wish  to 
duplicate  the  test  on  paper  for  these  children. 

Individualizing  Instruction 

•  Be  sure  to  discuss  each  item  of  the  Test  of  In¬ 
formation  and  Meaning.  Frequently  ask  “Why?” 
Have  children  illustrate  or  demonstrate  with  ob¬ 
jects  to  prove  their  answers. 

•  The  results  on  Computation  Test  4  should 
give  a  reasonably  good  idea  of  the  abilities  of 
your  pupils  to  deal  with  most  skills  that  have 
been  introduced  in  addition,  subtraction,  multi¬ 
plication,  and  division. 

•  Use  the  table  on  page  157  to  find  the  per-cent 
scores  for  the  individual  test-record  cards. 


Suggestions  for  Material  to  Accompany  End-of-Chapter  4  Tests 


After  administering  the  tests  on  pages  156-159, 
in  all  probability  you  will  find  that  some  pupils 
need  additional  help  or  review  before  proceeding 
to  the  work  of  the  next  chapter.  Meanwhile,  you 
may  find  one  or  more  of  the  following  suggestions 
of  special  value  for  use  with  other  children  before 
proceeding  with  the  work  of  Chapter  5. 

Alternate  Uses  of  Pages — Chapter  4 

Page  126.  In  finding  the  number  for  n  in  the  sen¬ 
tences  at  the  bottom  of  the  page  the  emphasis  was 
upon  equality.  Make  a  lesson  which  emphasizes 
inequality  by  having  more  capable  children  find  a  num¬ 
ber  for  n  so  that  either  >  or  <  will  make  a  true 
sentence.  They  may  exchange  papers  with  other 
pupils  to  check  this  work.  Of  course,  no  one  number 
can  be  used  as  the  correct  one  in  such  sentences. 

Page  133.  The  distribution  of  multiplication  over 
addition  has  been  used  in  Ex.  2—11  to  show  just 
one  way  of  thinking  and  showing  each  of  the 
multiplication  facts  in  which  one  factor  is  7.  In 
Ex.  2,  7  was  renamed  (4  +  3).  However,  it  could 
just  as  well  have  been  renamed  (1  +  6),  (2  +  5), 
(3  +  4),  (5  +  2),  or  (6  +  1). 


Have  children  write  each  sentence  in  Ex.  2-11 
in  some  other  way  so  the  final  product  will  be  the 
same.  Place  emphasis  on  the  use  of  the  distributive 
property. 

Page  134.  Have  children  show  on  folded  paper 
a  division  fact  for  each  multiplication  combination 
at  the  bottom  of  the  page.  For  Ex.  la,  either 
45  -j-  5  =  9  or  45  -4-  9  =  5  could  be  shown. 


Supplementary  Activities 

•  One  is  considered  to  be  the  first 
number.  A  box  on  graph  paper  may 
be  shaded  to  show  the  “square”  number 
one.  1  +  3  is  the  next  “square”  number 
which  may  be  shaded  in  as  shown 
at  the  right.  1  +  3  +  5  is  the  next 
“square”  number,  and  so  on.  Pupils 
may  shade  in  boxes  on  graph  paper 
to  represent  “square”  numbers 
and  finally  should  reach  a  gen¬ 
eralization  about  how  “square” 
numbers  may  be  determined. 

(Each  time,  add  the  next  odd 
number.) 


square 


1  = 


Mi 

+  3  = 


1 +3+5=9 
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•  A  second  activity  in  learning  more  about 
“square”  numbers  is  described  below: 

Have  pupils  construct  an  array  for  each  multi¬ 
plication:  1  X  1,  2X2,  3X3,  4X4,  5X5, 
6X6,  7X7,  8X8,  9X9.  Pupils  should  be  able 
to  generalize  that  the  product  of  any  number  and  itself 
is  a  square  number.  The  array  for  a  number  times 
itself  will  be  a  square  shape. 

•  Pupils  may  learn  more  about  dividend-divisor- 
quotient  (factors-product)  relationship  as  a  result 
of  the  following  activity: 

Direct  pupils  to  write  each  division  example  be¬ 
low  in  order  from  left  to  right: 

1)24  2)24  3)24  4)24  6)24  8)24  24)24 

Call  attention  to  the  fact  that  the  dividend 
(product)  in  all  examples  is  the  same.  The  children 
should  know  the  quotient  (unknown  factor)  for  each 
example. 

Have  children  show  the  quotients  for  the  ex¬ 
amples.  Pupils  should  be  guided  to  state  that 
as  the  divisor  increases,  the  quotient  decreases  ( and  vice 
versa).  Of  course,  this  is  true  only  when  the  divi¬ 
dend  remains  the  same. 

Pupils  may  try  the  same  thing  using  36  or  48 
for  a  dividend. 

•  Several  lessons  in  preceding  chapters  have 
dealt  with  multiples  of  numbers.  Children  have 
studied  the  multiples  for  numbers  as  great  as  7. 
They  have  learned  that  some  numbers  may  be 
the  multiple  of  two  or  more  numbers.  These  are 
referred  to  as  common  multiples. 

Pupils  may  use  any  method  they  wish  to  find 
three  common  multiples  for  each  of  these  pairs  of 
factors. 

a.  3  and  4  c.  3  and  5  e.  6  and  8 

b.  4  and  6  d.  4  and  5  f .  2  and  7 

Each  of  these  may  be  illustrated  on  a  number¬ 
line  picture  by  labeling  the  points  for  multiples  of 
each  factor. 

•  Duplicate  a  page  of  grids  like  those  shown  in 
A  and  B  in  column  2.  Have  pupils  write  numerals 
in  the  boxes  as  suggested  in  the  two  examples  (the 
numerals  shown  in  heavy  black).  The  operation  is 
multiplication.  Therefore,  we  indicate  only  pairs 
of  factors  that  have  been  learned.  In  A,  the  arrows 
point  to  the  boxes  for  six  different  products  for  the 
factors  shown.  Have  pupils  show  these  products  and 
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then  use  the  work  for  A  as  a  guide  in  completing 
the  work  for  B.  (The  numbers  which  children  are 
to  provide  are  shown  in  gray.) 


Coordinate  Geometry 

If  available,  use  graph  paper  for  the  following 
activity.  Otherwise,  it  would  be  desirable  to  dupli¬ 
cate  a  grid  with  axes  as  shown  below.  In  a  previous 
activity,  your  pupils  were  introduced  to  negative 
numbers  as  they  labeled  points  below  0  on  a  vertical 
number-line  model.  The  number  for  each  point  is 
its  coordinate.  Now  pupils  will  use  this  knowledge 
in  locating  points  on  a  grid.  (Negative  numbers 
are  shown  now  at  the  left  of  0  on  a  horizontal 
number-line  model.)  Each  point  on  the  grid  is  de¬ 
termined  by  two  numbers  or  coordinates.  The 
symbols  already  located  on  the  grid  are  described 
below  under  the  headings  “Over”  and  “Up.” 


Write  (or  tell)  the  letter  located  at  this  point: 


20.  Show  in  braces  the  multiples  of  7  from  0  through  63. 

10,7,14,21,28,35,42,49,56,63! 

21.  Which  do  not  show  multiples  of  6? 

30  27  35  16  48  51  22  24  38  42  18 

Write  the  answer  for  each  of  Ex.  22-25. 

22.  (7  X  5)  -  (4  X  6)  u  24.  (25  -  9)  -  (2  X  8)  0 

23.  (42  -s-  7)  +  (30  4-  6)  n  25.  (6x9)  +  (14  -  9)  59 

Show  the  number  for  n  in  each  of  Ex.  26-27. 

2  20 

26.  (56  -h  7)  =  (n  X  4)  27.  (7  X  9)  =  (n  +  43) 

28.  Draw  a  picture  of  a  polygon.  Pictures  will  vary. 

Samples:  ^  [  | 

How  Well  Can  You  Compute? 

Computation  Test  4 

Rows  1-4.  Write  answers  on  folded  paper. 


a 

b 

C 

d 

e 

1. 

9,188 

$0.98 

$20.57 

$0.70 

9 

-  4,089 

X  7  +74.92 

0.96 

48 

5,099 

$6.86 

$95.49 

0.08 

9 

2. 

$1.07 

9,080 

$76.89 

0.60 

7 

X8 

-  5,948 

-40.67 

0.75 

$3.09 

4,525 

79 

152 

468 

3. 

$8.56 

4,065 

3,132 

$0.79 

$36.22 

$72.44 

-  3,399 

X  7 

-6.98 

990 

377 

666 

$5.53 

$65.46 

4,947 

4. 

3,054 

8,094 

$54.20 

88 

+  6,089 

-  3,069 

-48.87 

708 

2,868 

9,143 

5,025 

$  5.33 

6,311 

8,660 

Ex.  5-12. 

Copy  and  divide. 

156, R2 

92, R5 

165, R2 

75,  R' 

5. 

6)938 

6.  7)649 

7. 

5)827  8. 

8)601 

78, RO  .  $2.67, R0 

124, R4 

143, R2 

9. 

546  -r-  7 

10.  3)$8.01 

11. 

8)996  12. 

6)860 

159 


Multiplying  with  a  4-Place  Numeral 

[O] 

1.  Each  empty  truck  shown  weighs  about  3,000  lb. 
About  how  much  weight  do  both  trucks  together  put  on 
the  bridge?  2  X  3,000  =  n 

thousands  6,000 

3,000  =  3  thousands  2x3  thousands  =  6  -  ?_ ,  or  _  ?_ . 

We  multiply  thousands  in  the  same  way  that 
we  multiply  ones. 


Ex.  2-6.  Say  each  product.  For  Ex.  2,  sa^,  “Four 
times  2  thousands  equals  8  thousands,  or8,y.”  Or, 
look  at  the  example  and  say  the  product  at  once. 


A 

3,000 
_ 2 

6,000 


2.  2,000  3.  3,000  4.  4,000  5.  1,000  6.  2,000 

_ 4  3  2  8  3 

8-000  _  9,000  8,000  8,000  6,000 

7.  Explain  the  multiplication  shown  in  Ex.  A.  Why 
are  there  three  0’s  in  the  numeral  for  the  product?  Thethree 

0  s  show  the  product  as  a  number  of  thousands. 

8.  Two  loaded  trucks  each  weigh  about  4,800  lb.  How 
much  weight  would  the  two  loaded  trucks  put  on  the 
bridge?  2  x  4,800  =  n 


Study  the  multiplication  shown  in  Ex.  B,  page  161. 


160 


Overview — Chapter  5 


•  Chapter  5  extends  the  study  of  sets  of  multiplica¬ 
tion  and  division  facts  to  include  those  facts  having 
8  as  one  factor  and  9  as  one  factor.  Multiplication 
and  division  of  greater  numbers  now  is  extended  to 
include  those  shown  by  4-place  numerals  and,  for  the 
first  time,  0  is  shown  in  the  answer  for  a  division  ex¬ 
ample  when  there  is  or  is  not  a  final  remainder.  Tests 
for  divisibility  are  introduced  to  show  pupils  how  to 
tell,  without  dividing,  whether  a  number  is  a  multiple 
of  2  or  of  3.  This  chapter  resurveys  and  extends 
geometric  ideas  about  rays  and  angles  to  include 
work  in  recognizing  and  drawing  models  of  right 
angles  and  angles  larger  and  smaller  than  a  right 
angle. 

•  Problem-Solving.  In  this  chapter,  in  line 
with  the  advanced  work  with  multiplication  and  di¬ 
vision  facts,  problems  now  require  use  of  multiplica¬ 
tion  and  division  facts  having  a  factor  as  great  as  9. 
The  techniques  employed  also  involve  finding  and 
correcting  wrong  products  or  factors,  writing  the 
^-sentence  for  the  problem  situation,  deciding  the 
operation  to  use,  choosing  the  best  estimate  of  the 
answer,  finding  wrong  answers,  writing  problems 
from  a  graph,  finding  problems  in  a  story,  and  choos¬ 
ing  only  necessary  data  when  too  many  data  are 
given.  Extra  Problems  sets  in  the  reservoir  provide 
extensions  of  the  problem-solving  work  given  in  the 
chapter. 

•  Maintenance.  Again,  the  sets  of  oral  and 


written  practice  in  all  operations  provide  splendid 
maintenance  for  previous  work,  as  well  as  assistance 
in  retaining  the  newly  learned  multiplication  and 
division,  use  of  the  addends-sum  and  factors-product 
relationships  and  work  with  n  to  stand  for  the  un¬ 
known  number,  use  of  symbols  of  equality  and  ine¬ 
quality,  use  of  parentheses  to  enclose  number  names, 
and  the  insertion  of  numerals  missing  in  partly  fin¬ 
ished  exercises  in  all  four  operations.  Extra  Examples 
Sets  in  the  reservoir  at  the  end  of  the  text  provide 
additional  practice  for  those  who  need  it. 

•  Enrichment.  In  this  chapter,  enrichment 
sections  provide  work  for  those  having  the  extra 
time  to  learn  how  to  recognize  whether  a  remainder 
in  division  examples  is  0  or  greater  than  0;  work 
in  writing  multiplication  and  division  examples  when 
the  factors  and  products  are  prescribed;  work  in 
choosing  from  several  given  answers  the  correct  prod¬ 
uct  or  unknown  factor  for  a  given  multiplication  or 
division  example. 

Referred  to  at  suitable  intervals  are  Extra  Activities 
listed  in  the  reservoir  at  the  end  of  the  text  for  those 
children  who  move  rapidly  through  a  text  assignment 
and  have  time  for  other  work. 

•  Testing.  The  tests  on  multiplication  and  di¬ 
vision  facts  having  products  as  great  as  81,  the  mid¬ 
chapter  maintenance  tests,  and  the  usual  extensive 
end-of-chapter  tests  make  up  the  testing  portion  of 
this  chapter. 
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Pupil’s  Objective 

To  learn  to  multiply  with  4-place  numerals. 

Background 

You  will  note  that  each  example  on  these  pages 
results  in  a  product  which  is  shown  by  not  moie 
than  4  digits.  Children  should  not  have  difficulty 
understanding  4-place  numerals,  for  in  grade  3  they 
had  experiences  in  reading  and  writing  them  and, 


earlier  in  grade  4,  addition  and  subtraction  with 
these  numerals  were  developed. 

In  most  cases,  objective  demonstration  of  the  proc¬ 
ess  of  multiplying  with  4-place  numerals  is  difficult 
to  manage  and  perhaps  is  even  more  difficult  for  pu¬ 
pils  to  follow.  Demonstration  with  objects  should  not 
be  necessary.  Work  of  this  type  should  not  prove  too 
difficult  for  children  since  it  involves  the  extension  of 
skills  which  have  been  developed  rather  extensively 
with  2-  and  3-place  numerals.  If  some  children  do 
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have  serious  difficulty,  it  would  be  appropriate  to 
demonstrate  on  a  place-value  chart  multiplication 
with  2-  and  3-place  numerals.  After  the  idea  is  well 
developed,  it  should  be  applied  with  relative  ease  to 
multiplication  with  4-place  numerals. 

Pre-Book  Lesson 

•  Pupils  should  have  mastery  now  of  multiplying 
tens  and  hundreds.  Review  this  briefly  by  writing 
examples  on  the  board  like  the  following: 

40  50  200  700 

X  6  X  3  X  6  X  4 

If  necessary,  write  each  example  as  follows  in  order 
to  emphasize  the  multiplication  of  tens  or  hundreds. 

4  tens  5  tens  2  hundreds  7  hundreds 
X_6  X_3  X_6  _X4 

Children  should  think  of  the  products  as  24  tens, 
15  tens,  12  hundreds,  and  28  hundreds.  Then,  when 
showing  the  product  with  0’s,  emphasize  the  use  of 
the  0  as  a  way  of  indicating  there  are  no  tens  and  no 
ones  in  the  product. 

4  thousands 

•  Write  the  example  X  2  on  the 

chalkboard.  Pupils  should  know  immediately  that 
the  product  is  8  thousands.  Then  write  the  example 
4,000 

X  2  and  discuss  the  meaning  of  each  digit  in  the 
numeral  for  the  product. 

•  Guide  pupils  to  reach  the  conclusion  that  mul¬ 
tiplying  thousands  is  just  like  multiplying  ones  or 
tens  or  hundreds. 

•  Review  one  or  two  examples  in  which  renaming 
is  necessary. 

Using  the  Text  Pages 

•  After  discussing  the  work  in  Ex.  1-7,  give  addi¬ 
tional  oral  practice  with  exercises  like:  4  times  1 
thousand;  1  times  9  thousands;  9  times  1  thousand; 
5  times  3  thousands;  4  times  6  thousands;  and  so  on. 
Each  time,  be  sure  the  child  gives  the  answer  in 
terms  of  thousands.  Continue  this  as  oral  practice 
only.  Do  not  show  the  products  on  the  board  at 
this  time. 

•  Many  different  types  of  renaming  are  covered 
in  the  exercises  on  text  page  161.  Be  sure  to  discuss 


each  example  carefully  and  thoroughly  so  that  the 
particular  renaming  involved  is  understood. 

•  Ask  different  children  to  work  on  the  board  each 
of  the  examples  at  the  bottom  of  page  161.  Have 
each  child  explain  in  detail  what  he  is  doing  and 
why  he  is  doing  it. 

Individualizing  Instruction 

•  One  or  more  of  the  following  activities  may  be 
of  special  value  in  helping  slower  learners  build  greater 
insight  or  foster  greater  understanding  of  the  skills 
developed  in  this  lesson: 

a.  4,520  may  be  renamed  3  thousands  15  hundreds 

2  tens _ ones. 

5,274  may  be  renamed  4  thousands _ hundreds 

7  tens  4  ones. 

6  thousands  14  hundreds  12  tens  8  ones  = _ 

7  thousands  5  hundreds  16  tens  18  ones  = _ 

b.  Write  in  expanded  notation  as  follows: 

4,531  =4  thousands  +  5  hundreds  +  3  tens  +  1  one 

X  2  _ X  2 

8  thousands  +10  hundreds  +  6  tens  +  2  ones, 

or  9,062 

c.  Write  in  expanded  notation  as  follows: 

1,572  =  1,000+  500+  70+2 

X  6  _ X _ 6 

6,000  +  3,000  +  420  +  12,  or  9,432 

d.  Show  each  partial  product  as  follows: 

1,375 
X  7 

35  (7X5  ones) 

490  (7  X  7  tens) 

2,100  (7  X  3  hundreds) 

7,000  (7  X  1  thousand) 

9,625 

•  More  capable  children  may  work  examples  like  the 
following  in  which  the  Associative  Property  of  Multi¬ 
plication  is  put  into  effect: 

4  X  700  =  4  X  (7  X  100) 

=  (4  X  7)  X  100 
=  28  X  100 
=  2,800 

Use  the  same  thinking  and  writing  for  finding 

5  X  300  3  X  200 

7  X  800  4  X  2,000 

6  X  900  3  X  3,000 
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a.  For  ones  and  tens,  multiply  as  usual. 

b.  Hundreds.  2x8=  16  (hundreds)  Why  do  you 
rename  16  hundreds? 

c.  What  do  you  write  in  hundred’s  place? 

d.  What  do  you  write  in  thousand’s  place?  Explain. 

When  the  product  for  hundreds  is  10  or 
more,  we  rename  it  and  remember  and  add 
the  thousands  to  the  product  for  thousands. 


B 


TD 

C 


3 

© 

JS 

H 

4, 


9, 


8 


0 


8 

C 

o 

o 

2 


0 


9.  In  which  of  these  examples  must  you  rename  the 

c  and  a  -p.  j*  r 

-  r  t  T  he  products  tor 

product  IOr  hundreds?  A  .explain,  hundreds  ore  greeter  then  io. 

a.  4  x  1,076  b.  5  X  198  c.  7  X  1,269  d.  5  X  1,864 


10.  Explain  the  work  for  each  of  these  multiplications: 
a.  3,252  b.  409  c.  1,928  d.  2,437  e.  389 

3  _ 4  _ 5  _ 4  _j> 

9,756  1,636  9,640  9,748  778 

11.  In  Ex.  10b,  why  is  the  product  shown  by  a  4-place 
numeral  when  the  factor  you  multiply  is  shown  by  a 

'X  rmmAral)  The  Pro^uct  f°r  hundreds  must  be  renamed 

J- piaCe  numeral.  Qnj  shown  as  thousands  and  hundreds. 


12.  In  Ex.  lOe,  why  is  the  product  shown  by  a  3-place 

1  ^  The  product  for  hundreds  is  less 
numeral,  than  10,  and  so  need  not  be  renamed. 

*  13.  Find  and  correct  mistakes  in  Ex.  a  and  b  below. 


a.  $15.26 

b.  806 

c.  $24.89 

d.  1,608 

e.  $9.73 

X  6 

X  7 

x3 

x6 

x5 

$60.26 

$91.56 

5,663 

5,642 

$?4.?7 

7  6 

*  5  •  T.  • 

9  6  8 

$??.?5 

4  8  6 

'V  •  •  —  i  —  •  — 

14.  Tell  the  digits  missing  in  Ex.  c-e  above. 


On  the  board,  work  Ex.  15-17. 

15.  3  X  2,9878,961  16.  8  x  1,165  9,320  17.  5  X  396  1,930 

161 

*  The  answer  for  Ex.  a  is  incorrect  because  the  3  tens  to  be  remembered  was  not  added  to 
the  product  for  tens,  the  1  hundred  to  be  remembered  was  not  added  to  the  product  tor 
hundreds,  and  the  3  thousands  to  be  remembered  was  not  added  to  the  product  tor 

thousands. 


*  Possible  test  to  determine  whether  review  work  is  necessary! 


*  Practice  in  Multiplication 


Copy  and  work. 

Do  each  example  twice. 

1. 

9,306 

3  X  3,102 

5. 

5,960 

745  X  8 

9. 

2. 

8,808 

8  X  1,101 

6. 

7,854 

6  X  1,309 

10. 

3. 

9,961 

7  X  1,423 

7. 

4,890 

978  X  5 

11. 

4. 

9,816 

4,908  X  2 

8. 

3,824 

4  X  956 

12. 

[W] 

Be  careful! 


$91.12 

4  X  $22.78 


$37.44 

8  X  $4.68 


8,235 

5  X  1,647 


♦  Extra  Examples.  Work  Set  74. 


Sets  of  M.  and  D.  Facts  with  8  as  a  Factor 

Factors-product  relationship  [W] 

Make  an  array  of  9  rows  of  8  dots.  Then  copy  and 
finish  Ex.  1-5. 

1.  40  =  8  X  -?5  2.  _?48=  8  x  6  3.  _?56=  8x7 

4.  _?64=  8x8  5.  _?!2=  8x9 

6.  Show  in  braces  the  set  of  multiples  of  8  from  0 
through  72.  10,8,16,24,32,40,48,56,64,72! 


For  each  of  rows  7-11,  copy  and  finish  showing  the 
set  of  M.  and  D.  facts  started.  Use  Ex.  1-5  to  help  you. 


a 

b 

C 

d 

7. 

8  X  5  =  ?40 

.?f  X  8  =  40 

40  4-  8  =  ?5 

40  4-  5  =  ?8 

8. 

8  X  9  =  ?72 

9  X  8  =  ?72 

y.2-r  8=9 

_  ?724-  9=8 

9. 

6  X  8  =  ?48 

8  X  6  =  ?48 

_?48=  6  =  ?8 

„?184-  8  =  ?6 

10. 

8  X  -?8  =  64 

64  4-  _?8  =  8 

11. 

7  X  8  =  ?56 

-?.8  X  7  =  ?56 

-?86=  7  =  8 

?56_;_  >8  _  7 

12.  When  8  is  one  factor,  what  is  the  other  factor  9 
a.  of  48? 6  b.  of64?8  c.  of40?5  d.  of56?7  e.  of  72? 
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Pupil’s  Objectives 

(a)  To  have  practice  in  multiplying  with  a  3-  or 
4-place  numeral  and  a  1 -place  numeral;  (b)  to 
discover  the  sets  of  M.  and  D.  facts  with  8  as  one 
factor;  and  (c)  to  find  the  number  for  n  in  multi¬ 
plication  and  division  mathematical  sentences. 

Background 

With  the  learning  of  the  multiplication  and  divi¬ 
sion  facts  in  which  8  is  one  factor,  you  are  nearing 
the  “end  of  the  road”  leading  to  knowledge  of  all 
multiplication  and  division  facts.  Only  the  facts 
9  X  9  =  81  and  81  -f-  9  =  9  remain  to  be  learned. 

The  developmental  lessons  throughout  the  Mathe¬ 
matics  We  Need  program  have  been  designed  with 
two  basic  aims  in  mind,  namely:  (1)  to  foster  a  funda¬ 
mental  understanding  of  the  system  of  rational  num¬ 
bers;  (2)  to  build  computational  skill  with  the  num¬ 
ber  facts.  Perhaps  a  review  of  how  these  two  aims 
are  fulfilled  simultaneously  while  learning  the  multi¬ 
plication  facts  is  in  order  at  this  time. 

A  mathematical  system  must  have  (1)  elements, 
(2)  operations,  and  (3)  properties  governing  the  ele¬ 
ments  and  the  operations.  Let  it  suffice  to  say  that 
children  are  learning  about  the  various  sets  of  num¬ 
bers  (elements)  that  make  up  the  set  of  rational  num¬ 
bers.  Furthermore  they  have  been  learning  about 
four  operations  that  may  be  used  with  these  sets  of 
numbers.  In  years  gone  by,  it  was  common  practice 
to  have  pupils  memorize  in  isolation  the  various  facts, 
in  the  name  of  learning  the  operations.  Little  or  no 
effort  was  made  to  establish  relationships  between  the 
operations  or  between  one  set  of  multiplication  facts, 
for  example,  and  another  set  of  multiplication  facts. 
In  contrast,  consider  the  following  important  ideas 
and  principles  that  have  been  developed  in  Mathe¬ 
matics  We  Need  in  connection  with  learning  the  multi¬ 
plication  facts: 

•  By  use  of  arrays,  number-line  pictures,  and  so 
on,  we  have  shown  how  products  can  be  found  by 
addition.  However,  multiplication  has  been  estab¬ 
lished  as  an  operation  in  its  own  right  in  that  it  may 
be  applied  to  two  numbers  and  yield  a  unique  third 
number. 


•  Very  early,  the  Commutative  Property  of  Multi¬ 
plication  was  established  to  help  in  learning  other 
facts.  As  a  result  of  learning  about  the  commutative 
property,  when  a  new  factor  is  considered,  the  child 
already  has  learned  some  multiplication  facts  for  that 
particular  factor.  As  a  result  of  this  property,  children 
must  learn  only  one  new  fact  when  they  consider  the 
multiplication  facts  for  9. 

•  One  of  the  most  powerful  tools  for  children  to 
make  use  of  is  the  Distributive  Property  of  Multiplica¬ 
tion  over  Addition.  This  property  has  been  discussed 
extensively.  Just  one  example  will  be  cited.  When  a 
child  has  learned  just  one  fact,  such  as  6X2  =  12, 
immediately  he  is  in  a  position  to  learn  the  fact 
6  X  4  =  24  by  applying  the  distributive  property. 
[(6  X  2)  J  (6  X  2)  =  (6  X  4)]  Of  course,  this  prop¬ 
erty  will  be  extremely  useful  for  more  advanced  work 
in  multiplication  with  2-  and  3-place  numerals  for 
whole  numbers  as  well  as  with  fractions  and  decimals. 

•  The  unique  properties  of  1  and  0  have  been 
given  special  consideration.  Elements  like  these  play 
a  special  role  in  other  mathematical  systems  as  well. 

•  The  inverse  relationship  between  multiplying 
by  a  number  and  dividing  by  that  number  gives 
further  emphasis  to  the  strong  ties  between  opera¬ 
tions  and  lays  the  groundwork  for  learning  the 
division  facts. 

Other  properties  will  receive  greater  consideration 
as  the  child  grows  in  mathematical  maturity. 

Pre-Book  Lesson 

•  Present  to  the  class  a  problem  directly  related  to 
your  class,  school,  or  community  similar  to  the  fol¬ 
lowing: 

Eight  pupils  can  sit  at  each  library  table. 

How  many  children  can  be  seated  at  6 
tables? 

Choose  several  children  to  go  to  the  board  to  show 
ways  in  which  the  answer  may  be  found.  Have  each 
child  at  his  desk  show  a  way  for  finding  the  answer. 
Then,  discuss  with  pupils  all  the  possibilities.  Be 
sure  to  bring  out  each  of  the  following  in  the  dis¬ 
cussion: 

a.  A  diagram  of  six  tables  with  8  marks  at  each 

b.  An  array  with  6  rows  of  8  objects 
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c.  Column  addition:  8  written  6  times 

d.  Multiplication:  6  X  8  =  48 

•  Restate  the  problem  so  that  the  question  is: 

How  many  pupils  can  sit  at  7  of  the  library 
tables? 

Use  the  ways  that  were  used  for  finding  the  prod¬ 
uct  for  6  X  8  as  a  basis  for  determining  the  product 
for  7X8.  Continue  in  the  same  way  for  8  X  8  and 
9X8.  Then,  show  on  the  board  in  the  form  of  a 
multiplication  table  for  8’s  the  multiplication  facts 
found. 

6  X  8  =  48 
7X8  =  56 

8  X  8  =  64 

9  X  8  =  72 

•  Use  the  diagrams,  arrays,  completed  multiplica¬ 
tion  table,  and  so  on  to  help  children  answer  and 
understand  questions  like  these: 

a.  Which  factor  remains  the  same  (does  not 
change)? 

b.  How  much  does  the  other  factor  increase  each 
time? 

c.  In  the  table  of  M.  facts  for  8’s,  when  one 
factor  increases  by  one,  what  happens  to  the  product? 

•  Beside  each  M.  fact  shown  in  the  table  on  the 
board,  ask  a  child  to  show  the  “other”  M.  fact  that 
goes  with  it.  Rely  upon  understanding  of  the  Com¬ 
mutative  Property  of  Multiplication  to  find  these 
facts.  Have  pupils  state  in  their  own  words  something 
to  the  effect  that  changing  the  order  of  the  factors 
will  not  change  the  product.  It  should  be  noted,  also, 
that  there  is  no  “other”  M.  fact  to  go  with  8X8  =  64. 

•  Have  pupils  show  the  division  facts  that  go  with 
each  pair  of  M.  facts  shown  on  the  board  so  that  a 
complete  set  of  M.  and  D.  facts  is  shown  for  each 
pair  of  factors.  Bring  out  the  idea  that  there  are 
four  facts  in  a  set  when  the  two  factors  are  unequal, 
but  only  two  facts  in  the  set  when  the  two  factors  are 
equal.  Pupils  should  understand  that  only  two  new 
sets  of  M.  and  D.  facts  are  actually  to  be  learned  (for 
the  combinations  8X8  and  9X8)  since  all  others 
have  been  learned  earlier  in  connection  with  other 
factors. 


Using  the  Text  Pages 

•  The  written  work  at  the  top  of  text  page  1 62 
may  be  used  as  a  “trial  test.”  If  pupils  have  diffi¬ 
culty  with  a  particular  type  of  example,  some  form  of 
review  work  may  be  called  for. 

•  The  written  work  on  these  two  pages  dealing 
with  sets  of  M.  and  D.  facts  is  a  natural  extension 
of  the  Pre-Book  activities.  Pupils  should  be  able  to 
proceed  with  this  work  easily.  Slower  learners  may 
need  guidance  in  Ex.  13-15. 

•  The  work  at  the  bottom  of  text  page  163  may  be 
either  oral  or  written  work.  Perhaps  you  will  assign 
it  to  some  children  as  written  work  while  you  develop 
it  orally  with  those  who  need  your  direct  guidance. 
Be  sure  that  pupils  can  identify  when  n  stands  for  a 
number  which  is  a  factor  and  when  it  stands  for  a 
product. 

Individualizing  Instruction 

•  All  pupils  may  construct  a  multiplication  chart 
in  which  they  show  all  products  for  the  factors  they 
have  studied.  In  general,  pupils  have  been  working 
with  a  multiplication  chart  in  which  the  factors  are 
shown  in  sequential  order  across  the  top  and  down 
the  left  side.  Ask  pupils  to  show  the  factors  in  mixed 
order  and  then  show  the  products.  In  this  way  the 
products  will  not  occur  in  any  orderly  fashion  and 
pupils  will  be  forced  to  rely  more  on  recall  for  each 
product.  Encourage  children  to  work  as  quickly  as 
possible. 

•  All  pupils  may  examine  numerals  for  multiples  of 
factors  to  discover  patterns  for  digits  in  one’s  place. 
They  should  examine  and  compare  the  patterns  for 
multiples  of  2  and  8;  of  3  and  7.  Pupils  will  be  in¬ 
terested  to  find  that  these  patterns  repeat  indefinitely. 

•  Use  Extra  Examples  Set  74  as  needed. 

Reminder 

Many  concepts  and  ideas  dealing  with  numeration 
systems,  geometry,  and  measurement  have  been  in¬ 
troduced  and  extended  through  the  book.  Continue 
to  emphasize  and  use  these  ideas. 
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*  Remind  pupils  that  M.  and  D.  facts  having  one  factor  7  or  less 
have  been  developed  previously. 


*13.  Use  your  work  for  Ex.  7-11. 

a.  Show  the  new  pair  of  M.  facts.  Then  show  the  M. 
fact  which  is  not  one  of  a  pair.  8x9=72, 9x8=72;  8x8=64 

b.  Show  the  new  pair  of  D.  facts.  Then  show  the  D. 
fact  which  is  not  one  of  a  pair.  72-8  =  9, 72*  9  =  8;  64-8  =  8 

14.  Make  two  tables  of  M.  facts  and  two  tables  of  D. 

filCt^  bavinp'  $  PIS  £1  factor  8ee  tex*  Pa9es  164  and  166  for  answers. 

iacts  navmg  o  as  a  lacior.  $ee  text  pages  133  and  141  for  sty!e. 

15.  Show  again  the  new  M.  facts  and  D.  facts.  How 

8  x  8=  64.  8  x  9=  72,  9x  8  =  72;  64-  8  =  8,  72-  8=  9,  72-  9=8 

many  new  M.  facts  are  there?  3 new  D.  facts?  3 
Study  the  M.  and  D.  facts  having  8  as  a  factor. 

Working  with  12 

Using  factors-product  relationship  [O] 


**  Tell  the  number  for  n  in  each  example. 

a 

b 

C 

d 

1. 

n  =  7  X  8 

40  4-  5  =  n 

8 

8  =  64  -v-  n 

32  -  n  =  8 

2. 

54  h-  9  =  n 

n  =  42  -s-  6 

J=7x7 

56  —  8  =  w 

3. 

0 

11 

in 

X 

00 

7  =  63  -  n 

n  —  3  =  o 

9  =  36  -v-  72 

4. 

36  ~  . 

n  -t-  9  =  4 

00 

X 

00 

11 

So 

«2=  7  X  6 

8  =  6 

5. 

n  -  56  7 

4  =  36  -v-  n 

n  =  48  -v-  6 

72  4-  n  =  8 

6. 

n  X  6  =  42 

X 

00 

II 

-a 

to 

36 

4  X  9  =  « 

1  X  72  =  49 

7. 

9  =  3 

n  =  6  X  7 

40  -4-  »  =  8 

63-9  =  72 

8. 

_  _  63 

9  X  7  =  n 

n  X  9  =  27 

6  x  72  =  54 

»=8x7 

9. 

n\  6  =  8 

72  h-  9  =  « 

n  X  8  =  40 

9 

54  —  72  =  6 

10. 

n  =  28  h-  7 

6  X  w  =  48 

w  =  32  -v-  4 

6  =  9 

11. 

g 

64  =  n  X  8 

72  —  4=6 

72 

8  X  9  =  n 

8  =  24  -t-  72 

163 

**if 

pupils  can  identify  factor 

s  and  products,  they  should  have 

little  difficulty  with  these  exercises. 


Table  of  M.  Facts  for  8's 

888888888 
J_J2^5_4_5_6J7J3  9 

8  16  24  32  40  48  56  64  72 

★ 

Table  of  \I.  Facts  for  8 

123456789 
J3_8_8_8J1_8_8_8  8 

8  16  24  32  40  48  56  64  72 

Using  distributive  property;  relationships  [O] 

1.  The  product  of  2  x  8  is  16.  What  is  the  product 
a.  of  4  x  8?32Why?  v  b.  of  8  X  8?64Why?  v 

4  =  2  x  2;  32  =  2  x  16  8  =  4x2/64  =  4x16 

2.  The  product  of  3  X  8  is  24.  What  is  the  product 
a.  of  6  X  8?48Why?  v  b.  of  9  X  8?72Why?  v 

6=  2x  3/  48=  2x  24  9  =  3x  3/  72=  3x  24 

3.  0x8=  _?o  and  8  X  0  = 


For  each  of  Ex.  4-13,  say  the  answer.  Then  tell 
the  M.  fact  shown.  For  Ex.  4  say,  “24;  3x8  =  24.” 


4. 

(3 

X 

5) 

+ 

(3 

X 

3)  = 

n 

. 

9. 

(8 

X 

2) 

+ 

(8 

40;  8*5. 

X  3)  = 

=  40 

n/\ 

5. 

(5 

X 

6) 

+ 

(5 

X 

2)  = 

n 

40; 

5x8  = 

40 

10. 

(8 

X 

4) 

+ 

(8 

X64#- 

=  64 

n  a 

6. 

(8 

X 

4) 

+ 

(8 

X 

3)  = 

n 

56/ 

00 

X 

II 

56 

11. 

(8 

X 

3) 

+ 

(8 

x483^ 

=  48 

72  A 

7. 

(9 

X 

3) 

+ 

(9 

X 

5)  = 

n 

72/ 

9x8  = 

72 

12. 

(4 

X 

2) 

+ 

(4 

32/  4x8  = 

X  6)  = 

=  32 

n  a 

8. 

(7 

X 

5) 

+ 

(7 

X 

3)  - 

n 

56/ 

X 

00 

II 

56 

13. 

(8 

X 

6) 

+ 

(8 

72/  8  x  9  = 

X  3)  = 

=  72 

n  a 

Estimate  the  product  for  each  of  Ex.  14-21. 

540 

14.  8  x  53  4oo  15.  9  x  74  630  16.  5  x  47  250  17.  93  x  6a 

210 

18.  75  x  8  640  19.  35  x  7  280  20.  6  x  58  soo  21.  3  x  65a 

164 

Pupils  may  use  the  tables  to  discover  important  ideas  and 
relationships  that  exist  among  the  facts. 
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Pupil’s  Objectives 

(a)  To  see  the  multiplication  tables  for  8’s  and 
for  8  and  to  study  the  relationships  in  these  tables; 
and  (b)  to  use  the  distributive  property  as  a  means 
of  moving  toward  mastery  of  M.  facts  in  which  8 
is  a  factor. 


Then,  show  a  second  row  of  8  objects  and  have  a 
pupil  show  the  fact  2  X  8  =  16.  At  the  same 
time,  by  use  of  the  Commutative  Property  of  Mul¬ 
tiplication  and  turning  the  array  90  degrees,  have 
pupils  begin  to  write  the  other  table  of  facts  having 
8  as  one  factor.  The  board  work  should  be  set  up 
as  follows: 


Background 

You  will  want  to  be  mindful  of  these  two  impor¬ 
tant  objectives  of  mathematics  instruction  as  you 
involve  pupils  in  studying  multiplication  tables: 
(1)  an  understanding  of  the  principles  that  govern 
a  mathematical  system,  and  (2)  mastery  of  and 
skill  in  using  mathematical  facts. 

All  too  often,  pupils  are  forced  to  learn  by  rote 
the  products  of  pairs  of  factors  without  any  thought 
given  to  the  pertinent  meanings,  ideas,  and  princi¬ 
ples.  Of  course,  a  quick,  accurate  response  is  a 
legitimate  goal.  However,  learning  of  mathemati¬ 
cal  facts  is  more  permanent  when  accompanied  by 
understanding. 

When  studying  the  multiplication  tables  in  which 
8  is  a  factor,  each  of  the  following  properties  should 
be  emphasized  to  lend  strength  to  what  has  al¬ 
ready  been  explored  in  studying  other  tables  of 
M.  facts. 

a.  The  commutative  property 

b.  The  unique  properties  of  1  and  0  as  factors 

c.  The  distribution  of  multiplication  over  addition 

Multiplication  may  be  distributed  over  addition 

by  renaming  one  of  the  factors  and  then  multi¬ 
plying.  In  Mathematics  We  Need ,  for  the  most  part, 
the  number  to  be  multiplied  is  renamed,  and  each 
of  its  addends  is  multiplied.  For  example,  8X6 
renamed  may  become  (8  X  4)  -f  (8  X  2).  Text 
page  164  shows  examples  involving  the  other  factor; 
i.e.,  8  X  6  =  (5  X  6)  +  (3  X  6). 

Pre-Book  Lesson 

•  Construct  an  array  to  serve  as  a  basis  for  writ¬ 
ing  the  two  multiplication  tables  showing  one  fac¬ 
tor  8.  First,  show  one  row  of  8  objects  on  a  flannel 
board.  Show  on  the  board  the  M.  fact  1  X  8  =  8. 


M.  facts  for  8’s 

1X8  =  8 


M.  facts  for  8 


8  X 


=  8 


>  t 

9  X  8  =  72 


8  X  9  =  72 


Continue  building  the  array  and  have  pupils 
show  the  M.  facts  until  the  two  tables  are  com¬ 
pleted. 

•  An  examination  of  the  two  tables  should  bring 
out  the  properties  and  generalizations  about  multi¬ 
plication  that  are  referred  to  in  the  Background 
(except  the  use  of  0,  which  can  be  discussed  in  con¬ 
nection  with  Ex.  3  on  the  text  page). 


Using  the  Text  Page 

•  The  tables  of  M.  facts  are  organized  in  another 
way  on  the  text  page  but  may  be  studied  for  the 
same  principles  and  generalizations  as  suggested  in 
the  Pre-Book  Lesson. 

•  In  Ex.  1  and  2,  the  first  factor  is  doubled  or 
tripled  so  the  product  is  doubled  or  tripled.  In  Ex. 
4-13,  the  second  factor  is  renamed  and  the  multi¬ 
plication  is  distributed  over  the  addends  of  the  sec¬ 
ond  factor.  It  may  be  necessary  to  construct  arrays 
to  help  slower  learners  with  Ex.  4-13. 

Individualizing  Instruction 

•  Pupils  may  examine  the  pattern  of  one’s-place 
digits  in  the  numerals  for  products  as  they  appear 
in  the  tables  of  M.  facts. 

•  After  pupils  have  estimated  products  for  Ex. 
14-21,  they  may  rename  the  greater  number  and 
use  the  Distributive  Property  of  Multiplication  over 
Addition  as  follows: 

Ex.  14.  8  X  53  =  8  X  (50  +  3)  =  (8  X  50)  + 

(8  X  3)  =  400  +  24  =  424 
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Teaching 

Pupil’s  Objectives 

(a)  To  find  incorrect  answers  in  problems  in¬ 
volving  multiplication;  and  (b)  to  find  the  correct 
answers  for  the  multiplication  problems. 

Background 

Frequently  we  encounter  in  newspaper  or  maga¬ 
zine  articles  and  in  technical  reports  problem  data 
for  which  an  incorrect  answer  is  given.  Children 
should  be  encouraged  to  read  problem  data  care¬ 
fully  with  the  thought  of  giving  a  quick,  mental 
check  to  any  problem  answers  that  may  be  given. 
The  problems  on  page  165  are  simple,  1-step  prob¬ 
lems  utilizing  basic  multiplication  facts  only.  In 
some  problems  a  correct  answer  is  given,  while  in 
others  an  incorrect  answer  is  used. 

Teacher’s  Preparation 

You  may  wish  to  duplicate,  on  paper,  a  problem 
story  in  which  several  bits  of  information  are  given. 
Some  correct  answers  and  some  incorrect  answers 
should  be  given  also.  These  will  serve  as  the  basis 
for  pre-book  discussion. 

Pre-Book  Lesson 

•  Present  a  problem-story  situation  based  on 
local  information  similar  to  the  following: 

Fred  and  his  family  spent  the  weekend 
skiing  in  the  mountains.  At  ski  school  on 
Saturday  morning,  there  were  8  instructors, 
each  having  7  children  in  his  class.  Each 
chair  on  the  chair  lift  held  2  people.  Fred 
counted  6  chairs  picking  up  people  in  one 
minute.  Each  car  on  the  car  lift  could  carry 
15  people  at  a  time.  It  cost  $2  for  one  ride 
on  the  car  lift.  The  chair  lift  cost  $6  for  all 
day  or  $4  for  one-half  day. 

Problems  based  on  the  story: 

a.  18  people  can  ride  in  7  chairs.  Yes  No 

b.  4  instructors  had  28  children.  Yes  No 

c.  One  rid  i  on  the  car  lift  is  just  $3  less  than 
riding  the  chair  lift  all  day.  Yes  No 

•  Have  children  read  the  story  and  then  tell 
whether  the  problem  answers  given  are  true  or 
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false.  If  an  answer  is  not  true,  have  children  tell 
what  the  correct  answer  is.  Ask  for  several  different 
ways  of  finding  the  solution  to  a  problem. 

Using  the  Text  Page 

•  All  answers  to  these  problems  depend  upon 
knowledge  of  multiplication  facts  which  have  been 
studied.  If  children  are  not  sure  about  a  particular 
problem,  they  may  construct  or  draw  an  array  to 
help  picture  the  problem  situation. 

•  It  may  be  more  appropriate  to  make  an  oral 
lesson  of  this  work  for  pupils  with  reading  diffi¬ 
culties.  The  nature  and  extent  of  the  reading  de¬ 
ficiencies  will  determine  the  kind  of  lesson  to  have. 

Individualizing  Instruction 

•  All  pupils  may  examine  numerals  for  multiples 
which  have  been  studied,  to  discover  patterns  of 
digits  in  one’s  place. 

•  All  pupils  may  construct  a  number-line  picture 
beginning  with  the  point  for  0  and  extending 
through  the  point  for  50  (or  75  if  you  wish).  If 
you  can  provide  extra  long  strips  of  paper  for  this 
activity,  it  would  be  helpful.  On  the  number-line 
picture 

a.  write  2  above  each  point  shown  for  a  multiple 
of  2. 

b.  write  3  above  each  point  shown  for  a  multiple 
of  3. 

c.  write  4  above  each  point  shown  for  a  multiple 
of  4. 

d.  write  5  above  each  point  shown  for  a  multiple 
of  5. 

e.  write  6  above  each  point  shown  for  a  multiple 
of  6. 

Have  pupils  examine  the  multiples.  They  should 
state  in  their  own  words  these  generalizations: 

All  multiples  of  2  are  even  numbers. 

All  multiples  of  4  are  also  multiples  of  2. 

All  multiples  of  6  are  multiples  of  both  2  and  3. 

Many  numbers  are  multiples  of  several  numbers.  60 
is  a  multiple  of  2,  3,  4,  5,  and  6. 

Save  the  number-line  pictures  to  be  used  in  con¬ 
nection  with  Teaching  Page  167.  The  generaliza¬ 
tions  above,  as  well  as  others,  will  be  discussed. 
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Finding  and  Correcting  Wrong  Products 

Problem-solving;  using  M.  facts  [W] 

*  If  the  underlined  numeral  in  the  problem  shows  a 
correct  product,  write  \/  on  your  paper.  If  it  shows  an 
incorrect  product,  show  the  correct  one. 

1.  For  a  class  picture,  Jane  drew  3  small  canoes, 
each  holding  5  Indians.  The  3  canoes  show  15  Indians.  V 

2.  She  also  drew  5  larger  canoes.  To  show  6  Indians 
in  each  of  these,  she  will  draw  26  Indians.  30 

3.  Ann  made  6  Indian  headdresses.  She  used  50 
feathers  to  put  8  feathers  in  each  headdress.  48 

4.  To  make  7  necklaces,  each  with  8  beads,  Sue  nad 
to  use  56  beads.  V 

5.  On  the  board  Sam  drew  pictures  of  8  tepees.  For 
each  tepee,  he  showed  6  poles,  or  42  poles  in  all.  48 

6.  On  each  of  the  8  tepees  Joe  drew  8  tiny  animals. 
To  do  this,  he  had  to  draw  68  animals  in  all.  64 

7.  In  front  of  each  of  5  tepees,  May  drew  a  pole 
holding  8  skins.  She  had  to  show  38  skins  in  all.4o 

8.  Eight  boys  said  they  would  each  make  6  arrows. 
When  they  finished,  they  had  48  arrows.  V 


*  Arrays  may  be  drawn  to  help  picture  problem  situations  causing  difficulty. 
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Table  of  D.  F  acts,  Dividing  by  8 

1  2  3  4  5  6  7 

8)8  8)16  8)24  8)32  8)40  8)48  8)56 

Table  of  D.  Facts,  Answer  8 

8  8  8  8  8  8  8 

1)8  2)16  3)24  4)32  5M0  6)48  7)56 


8  9 

8)64  8)72 

8  8 

8)64  9)72 


Multiples;  relationships  [W] 

1.  Copy  the  numerals  below  that  show  multiples  of  8: 
8  39  72  50  46  56  40  83  48  32 


*  For  each  of  Ex.  2-6,  show  the  greatest  multiple  that 
can  be  subtracted  from  the  dividend. 


2.  7)60  3.  8)61  4.  6)53  5.  5)43  6.  8)64 

56  56  48  40  64 


Copy  each  of  Ex.  7-14  and  write  the  first  digit  in 

tens 

the  answer.  Do  you  divide  hundreds  or  tens  each  time? a 

8  _ 8  8  6 


7.  7)593 

9 

11.  8)745 


8.  6)502 

8 

12.  9)729 


9.  8)665  10.  8)512 

_ 9_  _ 7 _ 

13.  5)486  14.  8)623 


Copy 

and  finish 

Ex. 

15-19. 

15. 

32 

-  8  = 

?4,  so 

16  -  8  = 

>2 
-  •  -  5 

and  8  -f- 

-  ?-  =  1. 

16. 

24  - 

-  8  =  _ 

?-3,  so 

48  4-  8  = 

}6 

and  _?F- 

^8=9. 

17. 

56  = 

=  40  + 

16 

18.  72 

=  48  +  24 

19.  64  = 

56+8 

40  - 

-  8  =  - 

>5. 

•  -  5 

48 

-f-  8 

=  >6  . 

56 

8  = 

>7  • 

16  - 

-  8  =  . 

}2. 

•  -  ? 

24 

8 

=  >3  • 

8  - 

8  = 

so 

56  - 

-  8  =  _ 

->1 

so  72 

8 

-  >9 

so  64 

8  = 

>8 
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*  Pupils  may  work  with  number-line  pictures  and  locate  the  appropriate  multiples. 
Some  pupils  may  need  help  in  understanding  the  renaming  and  the  use  of  the 
distributive  idea. 
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Pupil’s  Objectives 

(a)  To  see  and  study  the  tables  of  D.  facts  in 
which  8  is  one  factor;  (b)  to  find  the  greatest 
multiple  to  use  for  a  division  example  with  a  re¬ 
mainder  greater  than  0;  and  (c)  to  use  the  dis¬ 
tributive  property  as  it  may  apply  to  division  ex¬ 
amples. 

Background 

Consider  the  following  example:  7)52.  The  dis¬ 
tributive  property  makes  it  possible  for  us  to  re¬ 
name  the  dividend  so  as  to  divide  several  different 
multiples  of  the  factor  7.  By  continuing  to  divide 
multiples  of  7,  eventually  only  the  remainder  3  will 
be  left.  Of  course,  it  is  our  goal  to  guide  pupils  to 
work  with  the  greatest  multiple  of  7  at  once.  Conse¬ 
quently,  familiarity  (and  mastery)  of  the  multiples 
of  the  various  factors  is  an  essential  part  of  develop¬ 
ing  proficiency  in  division. 

The  factors-product  relationship  has  been  dis¬ 
cussed  previously.  Briefly,  the  relationship  between 
the  two  factors  was  analyzed  when  the  product  re¬ 
mained  constant.  Ex.  15  and  16  provide  the  oppor¬ 
tunity  to  explore  the  relationship  between  the  prod¬ 
uct  and  one  factor  when  the  other  factor  remains 
constant  as  shown  in  the  examples  below: 

16-4  =  4  8  -*-  4  =  2  4  -s-  4  =  1 

Note  that  as  the  product  becomes  ^  as  great,  the 
factor  which  varies  becomes  \  as  great  also.  Any 
decrease  in  the  product  will  result  in  a  correspond¬ 
ing  decrease  in  the  factor.  Of  course,  this  is  true 
only  when  one  factor  remains  constant. 

Ex.  17-19  give  pupils  the  opportunity  to  rename 
a  number  as  the  addition  of  multiples  of  the  di¬ 
visor.  In  Ex.  17,  56  is  a  multiple  of  8  and  it  has 
been  renamed  as  the  addition  of  multiples  of  8 
[56  =  (40  +  16)].  We  know  that  56  can  be  re¬ 
named  in  many  other  ways  using  addition.  But, 
some  of  the  ways  are  of  no  advantage  when  dividing 
by  8  [for  example,  renaming  56  as  (38  +  18)]. 
An  activity  for  renaming  numbers  by  using  as 
addends  multiples  of  a  factor  is  suggested  in  the 
Individualizing  Instruction  section. 


Pre-Book  Lesson 

•  Draw  a  number-line  picture  on  the  chalkboard 
that  will  extend  through  the  point  for  80.  Locate 
points  on  the  line  but  do  not  label  them.  Ask  a 
child  to  label  a  point  for  0  near  the  left  end  of  the 
number-line  picture.  Direct  children  in  finding  and 
then  labeling  the  points  on  the  number-line  picture 
for  multiples  of  8. 

•  For  the  various  multiples,  engage  pupils  in  a 
discussion  about  the  number  of  8’s  which  are  repre¬ 
sented.  (For  example,  32  represents  four  8’s.) 

Using  the  Text  Page 

•  Discuss  the  two  tables  of  D.  facts  at  the  top  of 
the  page.  Have  children  tell  ways  in  which  the 
two  tables  are  alike,  then  ways  in  which  they  are 
different.  Bring  out  the  factors-product  relation¬ 
ship  (1)  when  two  factors  are  known,  we  multiply  to  find 
the  product;  (2)  when  the  product  and  one  of  its  two 
factors  are  known,  we  divide  to  find  the  other  factor. 

•  If  necessary,  pupils  may  refer  to  the  number¬ 
line  picture  on  the  board  to  help  with  the  written 
work  in  Ex.  1-14. 

Individualizing  Instruction 

•  Discuss  the  written  work  in  great  detail.  Ask 
children  to  tell  “why”  their  answers  are  correct. 
In  Ex.  15  and  16,  be  sure  to  discuss  the  factors- 
product  relationship;  and  in  Ex.  17-19,  emphasize 
the  renaming  of  the  various  dividends  in  terms  of 
multiples  of  the  divisor. 

•  Slower  learners  may  need  extra  work  in  finding 
the  greatest  multiple  of  a  factor  that  can  be  sub¬ 
tracted  from  a  given  dividend.  Prepare  additional 
examples  like  Ex.  2-8  for  slower  learners  to  work. 
If  they  need  visual  help,  encourage  them  to  prepare 
number-line  pictures  on  which  multiples  of  factors 
are  identified. 

•  More  capable  children  may  find  a  challenge  in 
renaming  these  numbers  as  directed: 

a.  Rename  96  by  using  multiples  of  8.  Also,  56, 
88,  120,  136,  176,  264. 

b.  Rename  84  by  using  multiples  of  6.  Also,  72, 
66,  198,  252,  306,  438. 
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Teaching 

Pupil’s  Objectives 

(a)  To  find  incorrect  answers  in  problems  in¬ 
volving  division;  and  (b)  to  find  the  correct  an¬ 
swers  to  the  division  problems. 

Background 

This  lesson  is  very  similar  to  the  one  on  page 
165.  The  problems  on  this  page  are  simple  1-step 
problems  utilizing  basic  D.  facts  only.  In  some 
problems  a  correct  answer  is  given,  while  in  others 
an  incorrect  answer  is  given. 

Pre-Book  Lesson 

•  Prepare  a  problem  story  in  which  several  bits 
of  information  are  given,  similar  to  the  one  sug¬ 
gested  for  the  lesson  on  text  page  165.  Then,  give 
answers  to  specific  problems  from  the  story,  some  of 
which  are  correct  and  some  of  which  are  incorrect. 

It  is  entirely  possible  that  the  problem  story  pre¬ 
pared  for  the  earlier  lesson  would  be  appropriate 
for  introducing  this  lesson. 

•  Bring  out  in  the  discussion  that  mistakes  are 
often  made  and  that  we  should  be  alert  to  such 
possible  mistakes.  This  is  a  good  time  to  emphasize 
the  various  techniques  for  estimating  answers  that 
have  been  studied. 

Using  the  Text  Page 

•  Checking  the  answers  to  these  problems  de¬ 
pends  upon  knowledge  of  division  facts  that  have 
been  studied.  Encourage  pupils  to  draw  diagrams 
or  construct  arrays  to  represent  problems  about 
which  they  are  unsure. 

•  More  capable  children  may  proceed  independ¬ 
ently  with  the  work  on  this  page  as  a  written  assign¬ 
ment.  For  slower  learners ,  you  will  probably  want  to 
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treat  each  exercise  orally.  Oral  lessons  give  you 
the  opportunity  to  identify  specific  weaknesses  in 
need  of  remedial  treatment. 

•  Pupils  may  construct  arrays  or  draw  number¬ 
line  pictures  to  help  with  the  written  work  at  the 
bottom  of  the  page. 

Individualizing  Instruction 

•  The  activity  suggested  for  Page  165  for  finding 
multiples  using  a  number-line  picture  was  prima¬ 
rily  for  the  purpose  of  establishing  some  under¬ 
standing  of  multiples  of  various  numbers.  These 
generalizations  were  brought  out  in  that  lesson: 

a.  All  multiples  of  2  are  even  numbers. 

b.  All  multiples  of  4  are  also  multiples  of  2. 

c.  All  multiples  of  6  are  multiples  of  both  2  and 
3.  Another  way  of  defining  a  multiple  of  6:  An 
even  number  that  is  a  multiple  of  3. 

At  this  time,  use  the  number-line  pictures  that 
were  made  for  text  page  165. 

•  Focus  attention  on  numerals  for  multiples  of  3. 
Ask  children  to  add  the  numbers  indicated  by  the 
digits  of  all  such  2-place  numerals.  Guide  children 
to  see  that  the  sum  of  the  numbers  indicated  by 
the  digits  for  each  multiple  of  3  is  a  multiple  of  3. 
For  example,  45  is  a  multiple  of  3.  The  sum  of  the 
numbers  shown  by  the  digits  is  9,  which  is  a  multi¬ 
ple  of  3.  After  several  such  examples,  help  children 
to  state  the  idea  in  the  form  of  a  generalization. 

•  Focus  attention  on  the  numerals  for  multiples 
of  5.  Ask  children  if  they  see  anything  special  or 
unusual  about  them.  They  should  find  very  quickly 
that  a  numeral  for  a  multiple  of  5  will  have  either 
0  or  5  in  one’s  place. 

Ultimately  these  several  generalizations  will  be 
explored  and  stated  in  terms  of  divisibility  (see 
text  pages  186-187,  208,  and  224).  At  this  time, 
let  it  suffice  to  think  in  terms  of  multiples. 
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*  Again  the  use  of  arrays  may  be  helpful! 


*  Finding  and  Correcting  Wrong  Factors 


Problem-solving ;  using  D.  fads  [O] 

Study  the  factor  shown  underlined 
in  each  problem.  If  it  is  wrong,  say 
the  correct  one. 

1.  Ann  made  21  small  pancakes. 
She  put  3  on  each  plate  and  had  enough 
for  8  plates.  i 

2.  Eight  people  were  at  breakfast. 
Ann’s  mother  planned  to  make  56  pan¬ 
cakes  in  order  to  give  each  person  8 
pancakes,  i 


3.  In  all,  48  pancakes  were  eaten.  If  each  of  the 
8  people  ate  the  same  number  of  pancakes,  each  one  ate  6.V 


4.  Some  people  ate  more  pancakes  than  others.  Four 
people  shared  32  pancakes  equally,  so  each  had  8.  V 

5.  Ann’s  mother  could  make  8  pancakes  at  a  time.  To 
have  48  pancakes,  she  had  to  make  7  batches.  6 

6.  After  dinner,  Ann  carried  5  dishes  at  a  time  to 
the  kitchen.  To  take  40  dishes,  she  had  to  make  7  trips,  s 

7.  It  took  Ann  and  her  mother  24  min.  to  wash,  dry, 
and  put  away  the  dishes.  Ann  spent  one  third  of  that 
time,  or  8  min.,  putting  dishes  away.  V 


[w] 

Copy  and  give  correctly  any  incorrect  factor  shown. 

8.  72  -f-  8  =  &  9  9.  64  4-  8  =  A 8  10.  56  -f-  7  =  A  8 

11.  32  -f-  4  =  $  8  12.  24  -f-  3  =  8  13.  48  -f-  8  =  6 
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Angles 

Resurvey  and  extension;  geometric  ideas  [O] 

1.  Box  A.  Name  the  two  rays  pictured,  v  Do  the  two 

Yes  royHG;rayHI 

rays  have  a  point  in  common?  a  Is  that  point  the  end 
point  of  both  rays?  Yes 


Two  rays  having  a  common  end  point  form  an  angle. 

2.  The  angle  shown  in  box  A  is  named  angle  GHI  or 
angle  IHG.  Notice  where  the  letter  for  the  common  end 
point  is  given.  Name  in  two  ways  the  angles  shown  in 

box  B.  angle  JKL  or  angle  LKJ;  angle  MNO  or  angle  ONM;  angle  RQP  or 
angle  PQR;  angle  STU  or  angle  UTS;  angle  VWX  or  angle  XWV 

3.  Angle  GHI  could  also  be  named  angle  H.  Name 

each  of  the  angles  shown  in  box  B  with  one  letter,  v 

k,n,q,  t,w 

4.  The  square  corner  of  a  card  or  a  sheet  of  paper 
may  be  used  as  a  model  of  a  right  angle.  Use  the  model 
of  a  right  angle  to  see  if  any  of  the  angles  shown  in  box 
B  are  right  angles.  Name  the  right  angles.  jKl,  stu,  vwx 


*  5.  Of  those  angles  shown  in  box  B  which  are  not 
right  angles,  if  the  rays  were  pictured  longer,  would 
they  then  fit  the  model  of  the  right  angle  ?NoName  the 
angles  which  appear  smaller  than  a  right  angle  ;Ma  which 
appear  larger  than  a  right  angle,  rqp 


IW 


Draw  models  for  the  following  angles.  Label  the 
models  with  letters. 

6.  Angle  LJK — a  right  angle 


J  K 


7 .  Angle  BMW — smaller  than  a  right  angle 

8.  Angle  DEF — larger  than  a  right  angle  T 

9.  Angle  RST — a  right  angle  F 


*  It  is  not  the  lengths  of  the  rays  that  determine  the  size  of  an  angle;  rather,  it  is  the 
distance  between  the  rays  at  a  given  distance  from  the  vertex. 
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Pupil's  Objectives 

(a)  To  learn  that  two  rays  may  form  an  angle; 
(b)  to  learn  how  to  name  angles;  and  (c)  to  learn 
about  right  angles. 

Background 

Two  rays  which  are  not  part  of  the  same  line, 
but  which  have  a  common  end  point,  form  an 
angle.  In  the  text,  we  purposely  do  not  emphasize 
at  this  time  the  subtle  idea  that  the  rays  have  to  be 
parts  of  different  lines. 

The  idea  of  comparison  of  angles  is  introduced 
now  on  an  intuitive  level,  in  that  pupils  are  only 
to  decide  whether  angles  appear  larger  or  smaller. 
As  you  consider  Ex.  5-9,  keep  in  mind  that  by 
virtue  of  the  fact  that  rays  go  on  and  on  indefinitely, 
their  lengths  do  not  determine  the  size  of  an  angle. 
It  is  the  distance  between  rays  at  a  given  distance 
from  the  vertex  that  determines  the  size  of  an  angle. 
For  example,  in  considering  the  distance  along  the 
rays  from  the  vertex  in  each  of  the  first  and  sec¬ 
ond  angles  shown  in  box  B,  we  realize  that  the  first 
angle  shows  greater  distance  between  rays  than 
the  second  angle,  and  so  is  larger. 

Teacher’s  Preparation 

Have  unruled  paper  and  a  straight-edged  object 
available  for  use  by  each  child.  Prepare  or  have 
available  cards  or  pieces  of  construction  paper 
with  a  “square”  corner  to  be  used  by  each  child 
as  a  model  of  a  right  angle. 

Pre-Book  Lesson 

•  Ask  several  children  to  go  to  the  chalkboard 
and  draw  dots  to  represent  two  different  points. 
Have  the  children  name  the  points  F  and  H.  Then, 
ask  the  pupils  to  show  the  ray  FH.  Make  sure  all 
children  use  F  as  the  end  point  for  the  ray  with 
the  line  shown  extending  on  beyond  point  H. 

•  Direct  all  pupils  to  show  ray  CD  on  paper. 
Then,  ask  them  to  use  point  C  of  this  ray  as  the 
end  point  and  show  a  second  ray  CB.  In  all  prob¬ 
ability,  most  children  will  know  that  the  resulting 
figure  is  an  angle.  Bring  out  in  discussion  the  idea 


that  two  rays  with  the  same  end  point  form  an 
angle.  Discuss,  also,  the  naming  of  the  angle  as 
DCB  and  BCD.  It  should  be  emphasized  that  C 
for  the  end  point  of  the  rays  is  the  middle  letter  in 
naming  the  angle. 

•  Direct  pupils  in  showing  and  naming  other 
angles  before  turning  to  the  oral  work  in  the  text. 

Using  the  Text  Page 

•  In  Ex.  1,  ask  pupils  to  tell  other  ways  in  which 
the  term  “common”  has  been  used  in  mathematics. 
(Have  you  learned  about  common  multiples  and 
common  factors?)  Refer  to  a  drawing  of  two  rays 
with  a  common  end  point  to  help  pupils  build  full 
meaning  of  the  word  “common”  in  this  sense. 

•  Note  in  Ex.  3  that  the  letter  for  the  common 
end  point  is  used  to  name  the  entire  angle.  How¬ 
ever,  more  often  than  not,  three  letters  are  used  to 
name  an  angle. 

•  Pupils  are  introduced  to  the  right  angle  in  Ex.  4. 
Direct  all  pupils  to  use  the  “square”  corner  you  have 
provided  to  check  the  angles  in  box  B. 

•  No  actual  measurement  of  angles  is  necessary 
for  Ex.  5-9.  Pupils  can  begin  to  compare  the 
measures  of  two  angles  in  terms  of  “larger  than”  or 
“smaller  than.”  To  help  them  build  understanding 
of  what  determines  an  angle’s  size  (noted  in  the 
Background),  you  may  wish  to  draw  representa¬ 
tions  of  other  angles  on  the  board;  then,  pupils 
may  use  their  square  corners  to  tell  whether  an 
angle  is  larger  or  smaller  than  a  right  angle. 

•  Pupils  should  have  no  difficulty  with  the  writ¬ 
ten  work.  However,  read  the  directions  carefully  to 
make  sure  that  all  pupils  understand  what  is  ex¬ 
pected  in  Ex.  6-9. 

Individualizing  Instruction 

•  All  pupils  may  write  directions  similar  to  those 
of  Ex.  6-9  for  constructing  models  of  angles.  Then, 
each  may  exchange  directions  with  another  child 
and  carry  out  his  directions. 

•  Slower  learners  may  need  more  construction 
work  with  lines,  line  segments,  rays,  and  so  on. 
This  may  be  done  under  the  directions  of  more 
capable  children. 
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Teaching 

Pupil’s  Objectives 

(a)  To  decide  what  operation  should  be  used  to 
solve  a  problem;  (b)  to  make  an  estimate  of  the 
answer  for  the  problem;  and  (c)  to  work  the  prob¬ 
lem. 

Background 

An  approximate  answer  will  fulfill  our  needs  in 
most  of  the  daily  problems  we  encounter.  Use  of 
the  terms  “about”  and  “almost”  is  very  common¬ 
place  in  giving  a  response  to  a  question  involving 
quantity.  Therefore,  developing  skills  for  arriving 
at  answers  that  are  reasonable  or  “make  sense”  is 
a  very  important  part  of  a  complete  problem¬ 
solving  program.  Of  course,  it  is  equally  important 
to  know  when  an  approximate  answer  will  suffice 
and  when  something  more  precise  is  demanded. 

Your  children  have  been  introduced  to  many  re¬ 
lationships  between  numbers  that  may  be  used  for 
determining  the  reasonableness  of  an  answer.  (For 
example,  Except  when  one  of  two  factors  is  0  or  1,  the 
product  of  two  whole  numbers  is  greater  than  either  of  its 
factors .)  The  rounding  of  numbers  to  the  nearest 
ten  has  been  used  extensively  for  arriving  at  an 
approximation  of  the  actual  answer. 

Pre-Book  Lesson 

•  In  all  probability  your  pupils  are  reasonably 
skilled  in  rounding  numbers  to  the  nearest  ten. 
However,  if  there  is  any  doubt  about  this,  place 
your  permanent  number-line  model  on  the  board 
(or  picture  one)  with  points  shown  labeled  through 
100.  Have  children  indicate  the  nearest  ten 
for  numbers  like  42,  77,  83,  45,  and  so  on.  Re¬ 
mind  pupils  that  when  5  is  in  one’s  place,  the 
number  is  rounded  to  the  next  greater  ten. 

•  Label  points  shown  on  a  number-line  model 
similar  to  the  one  below. 

355  360  365  370  375  380  385 
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Discuss  the  rounding  to  the  nearest  ten  of  the 
numbers  indicated.  Point  out  the  similarity  to 
rounding  of  numbers  shown  by  2-place  numerals. 

Using  the  Text  Page 

•  First,  read  each  problem  and  then  have  a  child 
tell  what  operation  should  be  used  to  find  the 
solution.  Probe  pupils’  thinking  in  determining 
the  operation.  Encourage  the  use  of  concrete  ma¬ 
terials  to  help  clarify  ideas. 

•  Note  that  several  possible  answers  are  given 
for  each  problem.  Have  children  select  the  answer 
that  makes  sense.  They  should  explain  why  they 
selected  a  particular  answer,  telling  how  they 
rounded  numbers  to  arrive  at  it. 

•  You  could  assign  the  correction  of  the  written 
work  for  Ex.  4-7  at  the  side  of  the  page  as  a  part 
of  the  written  work  suggested  at  the  bottom  of  the 
page.  Pupils  may  write  the  work  to  find  the  exact 
answer  for  each  problem.  Then,  for  Ex.  4-7  they 
may  compare  their  written  work  with  the  work  for 
these  examples  in  the  text-page  boxes.  Pupils 
should  be  able  to  locate  errors  in  the  boxes  for 
Ex.  4  and  7. 

Individualizing  Instruction 

•  All  pupils  may  write  n-sentences  for  the  prob¬ 
lems  on  this  page. 

•  If  slower  learners  need  extra  work  in  rounding 
numbers  to  the  nearest  ten,  assign  each  to  a  more 
capable  child  who  will  direct  him  to  use  a  number¬ 
line  picture  for  finding  the  nearest  ten  for  numbers 
indicated  by  2-place  and  3-place  numerals. 

•  More  capable  children  may  continue  the  activities 
recommended  in  previous  lessons  for  finding  multi¬ 
ples  of  each  of  several  numbers  and  multiples  that 
are  common  to  two  or  more  numbers. 

•  All  pupils  may  engage  in  a  form  of  the  Show-the- 
Answer  practice  game.  Have  one  child  write  an  n- 
sentence  for  a  multiplication  or  division  fact  on  the 
board.  Then,  on  signal,  have  all  pupils  show  the 
missing  factor  (or  product). 
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*  An  important  aspect  of  the  problem-solving  program! 
A  number-line  model  may  help  in  the  rounding. 


*  Choosing  the  Best  Estimate 

[O] 

After  deciding  on  the  operation  for  a  problem,  we 
use  rounded  numbers  and  estimate  the  answer. 

For  each  problem,  study  the  estimated  answers.  Tell 
which  one  seems  most  reasonable  and  why  you  think  so. 
Do  not  use  the  work  in  the  boxes.  Some  of  it  is  wrong. 


1.  Mr.  Allen  is  43  yr.  old.  Hisfather  is  29  yr.  older. 
His  father  is  _?Z2 yr.  old.  50  60 (?o)  80  43+29=72 

2.  Joe  Allen  is  9  yr.  olcDHis  uncle  is  5  times  as  old. 
His  uncle’s  age  is  -  P45  yr.  (go)  60  70  80  5x9=45 

3.  Mrs.  Allen’s  age  was  21  when  she  married.  Joe  was 
born  12  yr.  later  when  Mrs.  Allen  was  -?33  yr.  old. 

21  +  12=33  (30)  40  60  90 

4.  Mrs.  Allen’s  mother  is  62  yr.  old.  She  must  live18?- 
more  years  before  she  will  be  80  yr.  old.  10  (20)  30  40 

5.  Mr.  Allen  works  39  hr.  a  week.  In  a  month  of  4  wk., 

156  /-N  5 

he  works-?-  hr.  130  140  150  (16Q  4x39=  i56 

6.  Mr.  Allen  driv^ss29  mi.  a  day  to  and  from  work. 
In  5  da.,  he  drives  _?_  mi.  140  (l5Q  180  200  5x29=  145 

7.  Three  other  men  ride  with  Mr.  Allen  and  share  the 
cost.  If  Mr.  Allen  estimates  that  a  day’s  trip  costs  $3.64, 
each  man  pays  _? 9  50tf  60£  70c  (9pjt)  o%6iV4~$°'91'R0; 

[w] 

Write  your  work  for  problems  1-7.  See  if  you  chose 
the  estimated  answers  closest  to  the  correct  answers. 

Then,  from  your  work,  find  any  errors  in  the  work 
in  the  boxes. 
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Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

1.  In  the  example,  7?8  3,  the  remainder  is  0  if  the 

missing  digit  is  0,  3,  6,  or  9.  Divide  708,  738,  768,  and  798 
by  3  and  see  if  this  is  so.  Yes,  it  is. 

2.  In  7?8  -r-  3,  there  is  a  remainder  greater  than  0  if  the 
missing  digit  is  1,  2,  4,  5,  7,  or  8.  To  see  if  this  is  so, 
divide  718,  728,  748,  758,  778,  and  788  by  3.  Yes,  it  u. 

Copy  and  complete  each  of  Ex.  3-7  so  that  the 
remainder  will  be  0.vThen  work  each  example. 

Answers  will  vary,  but  see  Ex.  1. 

3.  4)97?  4.  6)?46  5.  3)4?4  6.  8)78?  7.  6)290 

Copy  and  complete  each  of  Ex.  8-12  so  that  there  is 
a  remainder  other  than  O.vThen  work  each  example. 

Answers  will  vary,  but  see  Ex.  2. 

8.  8)5?8  9.  3)97?  10.  7)5?7  11.  4)2H  12.  6)58? 


*So  You  Won’t  Forget 

A.,S.,M.,D.  [W] 

Copy  and  work  each  example..  Check  each  answer. 


9,032 

8,636 

$0.62, R0 

1. 

4,087  +  4,945 

8. 

9,608  -  972 

15. 

8)$4.96 

$26.16 

$1.64,  R0 

4,809 

2. 

8  X  $3.27 

9. 

6)$9.84 

16. 

8,418  -  3,609 

3,536 

4,356 

$37.60 

3. 

8,193  -  4,657 

10. 

4  X  1,089 

17. 

8  X  $4.70 

8,050 

9,178 

$0.25, R0 

4. 

970  +  7,080 

11. 

2,898  +  6,280 

18. 

$1.50  ^  6 

727 

3,357 

$97.23 

o. 

7,000  -  6,273 

12. 

4,266  -  909 

19. 

7  X  $13.89 

$13.72 

3,992 

$0.64, R0 

6. 

$1.96  x  7 

13. 

998  X  4 

20. 

7)$4.48 

137, R3 

8,568 

$56.00 

i , 

7)962 

14. 

1,428  X  6 

21. 

$7.14  +  $48.86 

♦  Extra  Examples.  Work  Set  75. 
170 

*  Another  opportunity  to  determine  areas  of  weakness! 
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Pupil’s  Objectives 

To  have  practice  in  mixed  computation. 

Background 

The  mixed  computational  work  at  the  bottom  of 
the  page  covers  all  skills  for  each  operation  that 
have  been  taught  to  date.  You  may  use  the  written 
work  as  a  class  screening  test.  If  there  are  examples 
missed  by  most  of  the  children  in  your  class,  it  can 
be  assumed  there  is  some  deficiency  in  understand¬ 
ing  of  procedural  techniques.  It  may  be  necessary 
to  give  a  diagnostic  test  to  determine  more  spe¬ 
cifically  just  what  the  difficulty  is. 

The  enrichment  activity  at  the  top  of  the  page 
is  designed  to  give  the  more  capable  children  the  ex¬ 
perience  of  thinking  “in  reverse.”  Children  are 
given  some  information  and  a  final  answer  in  that 
they  know  whether  the  remainder,  after  the  divi¬ 
sion  has  been  completed,  is  0  or  greater  than  0. 
The  task  is  to  determine  what  number  (or  num¬ 
bers),  when  divided,  gives  the  particular  remainder. 

Pre-Book  Lesson 

Children  should  not  need  preparation  for  the 
written  work  at  the  bottom  of  the  page.  However, 
for  the  enrichment  activity,  you  may  wish  to  con¬ 
sider  that  in  previous  lessons  (Teacher’s  Pages  165 
and  167)  an  activity  was  recommended  for  explor¬ 
ing  multiples  of  several  numbers.  Among  other 
things,  pupils  learned  that  a  number  is  a  multiple 
of  3  if  the  sum  of  the  numbers  shown  by  its  digits 
is  a  multiple  of  3.  This  idea  may  be  discussed  in 
connection  with  some  of  the  examples  in  the  en¬ 
richment  material. 


Using  the  Text  Page 

•  Prepare  pupils  for  the  practice  work  as  though 
it  were  a  trial  test.  Encourage  them  to  do  their 
work  as  quickly  and  carefully  as  possible.  You  may 
wish  to  duplicate  the  examples  on  paper  for  the 
pupils  in  order  to  make  it  seem  more  of  a  test-like 
situation. 

•  In  the  enrichment  material,  direct  pupils’ 
attention  to  Ex.  1.  Ask  children  to  add  7  +  8 
(shown  by  the  given  digits  in  the  example).  They 
should  recognize  that  the  sum  is  a  multiple  of  3. 
Then,  ask  what  other  digit  can  be  inserted  so  the 
sum  of  the  numbers  shown  by  the  digits  will  still 
be  a  multiple  of  3.  (0,  3,  6  and  9  are  all  possibilities.) 
Some  children  will  recall  that  if  a  number  is  a 
multiple  of  a  factor,  then  it  is  divisible  by  that 
factor.  (Divisible  means  that  the  remainder  will 
be  0.) 

Do  not  spend  a  great  deal  of  time  on  this  idea. 
For  those  children  who  grasp  the  idea  and  see  how 
it  may  be  applied  in  determining  the  unknown  digit 
when  3  is  the  divisor,  encourage  its  use.  Other 
pupils  will  probably  resort  to  their  knowledge  of 
the  division  facts  and  trial  and  error  in  finding  the 
missing  digit. 

Individualizing  Instruction 

•  More  capable  children  may  be  given  examples 
like  the  enrichment  activity  in  which  the  remainder 
is  1,  3,  4,  and  so  on.  In  fact,  they  may  use  the 
examples  in  Ex.  1-12  at  the  top  of  the  page  and 
write  what  the  missing  digit  will  be  if  the  re¬ 
mainder  is  1,  2,  and  so  on. 

•  Use  Extra  Examples  Set  75  as  needed. 
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Pupil’s  Objectives 

(a)  To  study  the  sets  of  M.  and  D.  facts  in 
which  9  is  one  factor;  (b)  to  use  the  distributive 
property  to  review  and  discover  the  multiplication 
facts  for  9;  and  (c)  to  have  practice  in  showing 
the  number  for  n  in  multiplication  and  division 
mathematical  sentences. 

Background 

The  set  of  M.  and  D.  facts  for  the  pair  of  factors 
9  and  9  are  the  only  facts  in  multiplication  and 
division  that  remain  to  be  studied  and  learned. 
Pupils  have  studied  all  other  M.  and  D.  facts  in 
which  9  is  one  factor  in  connection  with  studying 
about  the  factors  1-8.  All  too  often,  pupils  have 
the  impression  that  they  must  learn  quite  a  few 
multiplication  facts  when  they  study  the  “nines.” 
When  it  is  realized  that  all  of  the  facts,  except 
9  x  9  =  81,  can  be  related  by  the  Commutative 
Property  of  Multiplication  to  facts  studied  earlier, 
the  task  seems  less  imposing. 

The  Strange  Number  9  activity  suggested  in  Alter¬ 
nate  Uses  of  Pages  at  the  end  of  suggestions  for 
teaching  Chapter  2  is  one  that  slower  learners  find 
especially  exciting.  When  children  discover  that 
the  sum  of  the  numbers  shown  by  the  digits  of  a 
multiple  of  9  equals  9  or  a  multiple  of  9,  they  are 
often  motivated  to  look  for  other  interesting  rela¬ 
tionships.  At  this  time,  this  knowledge  about 
multiples  of  9  may  be  used  as  a  basis  for  establishing 
mastery  of  the  multiplication  facts  in  which  9  is 
one  factor. 

Pre-Book  Lesson 

•  Write  on  the  board  the  sentence  1X9  =  9. 
Ask  a  child  to  read  the  sentence.  Several  different 
ways  of  reading  the  sentence  may  be  given.  Be 
sure  to  use  and  emphasize  “One  9  equals  9.” 

Ask,  “One  9  plus  one  more  9  equals  how  many 
9’s?”  Then  write  the  sentence  (1  X  9)  +  (1  X  9)  = 
(2  X  9),  to  go  with  the  pupil’s  response. 

Ask,  “Two  9’s  plus  two  more  9’s  equals  how  many 
9’s?”  Then  write  the  sentence  (2  X  9)  +  (2  X  9)  = 
(4  X  9). 


Continue  in  a  similar  way  for  determining  3X9, 
5  X  9,  6  X  9,  7  X  9,  8  X  9,  and  9X9.  When  you 
discuss  9X9,  have  pupils  tell  many  different  ways 
for  finding  the  product.  It  is  entirely  possible  (anc 
desirable)  that  a  child  will  suggest  four  9’s  plus 
four  9’s  plus  one  9  or  the  distribution  of  the  multi¬ 
plication  by  9  over  any  two  addends  of  the  other 
factor  9. 

•  Concurrent  with  the  discussion  about  the  multi¬ 
plication  facts  for  9’s,  write  on  the  board  (or  have 
pupils  write)  the  multiplication  table  for  9’s  begin¬ 
ning  with  1X9  =  9  and  ending  with  9  X  9  =  81. 
If  written  in  a  column,  pupils  can  see  the  multiples 
of  9  in  consecutive  order.  Call  attention  to  the  de¬ 
scending  order  of  the  digits  in  one’s  place;  the 
ascending  order  of  the  digits  in  ten’s  place;  and 
the  sum  of  the  numbers  shown  by  the  digits  in  both 
ten’s  and  one’s  places. 

•  Have  pupils  tell  the  set  of  M.  and  D.  facts  for 
the  factors  9  and  9.  Review  the  idea  that  there  are 
only  two  facts  in  the  set  when  the  two  factors  are 
equal. 

Using  the  Text  Paige 

In  Ex.  1-14,  the  second  factor  is  renamed,  while 
in  the  Pre-Book  Lesson  the  first  factor  was  renamed. 
It  may  be  helpful  to  have  pupils  construct  arrays 
to  illustrate  some  (or  all)  of  these  examples.  In 
Ex.  1,  the  child  would  draw  an  array  for  nine  3’s 
and  then  right  beside  it  an  array  for  nine  2’s.  The 
resulting  array  would  picture  nine  5’s. 

Individualizing  Instruction 

All  pupils  may  make  a  multiplication  chart  with 
all  factors  0-9  shown  across  the  top  and  down  the 
left  side.  The  chart  may  be  constructed  in  two 
ways. 

a.  Show  the  factors  in  their  sequential  order. 
Then,  after  the  products  have  been  shown  in  the 
chart,  examine  and  discuss  the  chart  for  generaliza¬ 
tions  about  the  products  of  different  pairs  of  factors. 

b.  Show  the  factors  in  random  order  and  have 
“time  trials”  for  developing  speed  in  showing 
products. 
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*  With  the  new  M.  fact  9x9=  81,  all  M.  facts  have  been  discovered! 


Sets  of  M.  and  D.  Facts  with  9  as  a  Factor 

Using  the  Distributive  Property  of  M.  [W] 

Copy  and  finish  Ex.  1-14.  Under  each  example,  show 
the  M.  fact  you  found,  and  the  other  fact  of  the  pair. 

For  Ex.  1,  the  fact  is  9  x  5  =  45  and  the  other  fact  of 
the  pair  is  5  x  9  =  45. 

1.  (9  X  3)  +  (9  X  2)  =  ?  9X5  =  45;  5x9=45 

2.  (8  X  6)  +  (8  X  3)  =  ?  8x9=72;  9X8=72 

3.  (6  X  5)  +  (6  X  4)  =  ?  6X9=54;  9X6  =  54 

4.  (9  X  6)  +  (9  X  1)  =  ?  9X7=63;  7x9  =  63 

5.  (9  X  4)  +  (9  X  4)  =  ?  9X8=72;  8x9=72 

6.  (9  X  2)  +  (9  X  7)  =  ?  9X9=81 

7.  (3  X  6)  +  (3  X  3)  =  ?  3X9=27;  9X3=27 


8.  (4  X  7) 

9.  (9  x  3) 

10.  (2  x  7) 

11.  (9  X  2) 

12.  (7  X  2) 

13.  (5  X  4) 

14.  (9  X  2) 


4x9=36;  9x4  =  36 

+  (4  X  2)  =  ?A 

9x6  =  54;  6X9=54 

+  (9x3)  =  ?a 

2x9=  18;  9X2=  18 

+  (2  X  2)  =  ?A 

9x3=27;  3x9=27 

+  (9  X  1)  =  ?A 

7X9=63;  9x7  =  63 

+  (7x7)  =  ?a 

5x9=45;  9x5  =  45 

+  (5  x  5)  =  ?a 

9x4=36;  4x9=36 

+  (9x2)  =  ?a 


15.  Show  all  the  multiples  of  9  as  great  as  81.  Ring  the 

new  ones,  o,  9,  18,  27,  36,  45,  54,  63,  72,© 


16.  Show  in  braces  each  set  of  M.,  and  D.  facts  having 
9  as  a  factor. a  How  many  new  M.  facts  are  there?  i  D.  facts  ?  i 

17.  Make  two  tables  of  M.  facts  and  two  tables  of  D. 

fnrt-Q  Vmvincr  Q  qc  a  fqrfnr  See  text  pages  172  and  176  for  answers- 

racts  navmg  y  as  a  idcior.  See  text  pages  133  and  141  for  sty!e 


For  each  of  Ex.  18-32  show  the  number  for  n. 


18. 

63 

n  =  9x7 

23. 

9 

n  X  9  = 

=  81 

28. 

8 

72  ^  n  = 

=  9 

9 

63 

29. 

8 

56 

19. 

54  -j-  n  —  6 

24. 

7x9  = 

-  n 

«X7  = 

7 

8 

30. 

9 

72 

20. 

n  X  8  =  56 

25. 

64  -T-  n 

=  8 

n  X  8  = 

8 

72 

31. 

6 

54 

21. 

9  X  n  =  72 

26. 

n  =  8x9 

nX  9  = 

8 

9 

32. 

9 

=  8 

22. 

48  =  n  X  6 

27. 

63  ^  7 

=  n 

72  n  = 
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Table  of  M.  Facts  for  9's 

9  9  9  9  9  9  9 

3  4  5  6  7  8  9 

27  36  45  54  63  72  81 

Table  of  M.  Facts  for  9 

3  4  5  6  7  8  9 

9  9  9  9  9  9  9 

27  36  45  54  63  72  81 


factors-product  relationship;  discovering  a  pattern  [O] 

1.  2x9=18  Add  1  and  8  shown  by  the  digits  for 
the  product.  For  the  products  for  the  other  facts,  find 
the  sum  of  2  and  7,  3  and  6,  4  and  5,  and  so  on  shown 
by  the  two  digits  for  each  product.  What  do  you  find?v 

Each  sum  is  9. 

2.  What  number  do  you  subtract  from  the  product 
shown  in  (a)  to  get  the  product  for  (b)?9Why?  fTehwee7  9?n°(b). 

(a)  10  x  9  =  90  (b)  9  x  9  =8J?_ 

3.  What  ‘number  do  you  subtract  from  the  product 
shown  in  (a)  to  get  the  product  for  (b)?sWhy?  £hwee7  s^nfb) . 

(a)  8  X  10  =  80  (b)  8  x  9  =  7-2?_ 

4..  What  number  do  you  subtract  from  the  product  for 
7  X  10  to  get  the  product  for  7  X  9? 7  Why?  fTehwee77'*none 

7x9. 

5.  As  you  read  from  18  to  81,  the  products  shown  in 
the  tables  above,  the  ten’s  digit  shows  ?  more  ten  and 
the  one’s  shows  _  ?J  fewer  one. 

6.  When  one  factor  is  0,  the  product  is  _?_°,  so 
0x9=  _?°  and  9  x  0  = 
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Pupil’s  Objectives 

(a)  To  study  the  relationships  in  the  multiplica¬ 
tion  tables  for  9’s  and  for  9;  and  (b)  to  study  the 
use  of  distributing  multiplication  over  subtraction. 

Background 

It  has  been  pointed  out  in  previous  discussion 
that  multiplication  may  be  distributed  over  either 
addition  or  subtraction.  Only  the  distribution  of 
multiplication  over  addition  has  received  major 
consideration  thus  far.  One  Supplementary  Ac¬ 
tivity  (end  of  suggestions  for  teaching  Chapter  3) 
has  been  suggested  in  which  more  capable  children  ex¬ 
plored  the  distribution  of  multiplication  over  sub¬ 
traction.  Ex.  2-4  on  page  172  bring  into  focus  the 
application  of  this  idea.  It  may  be  easier  for  some 
children  to  think  of  nine  7’s  as  ten  T s  minus  one  7. 
Whether  or  not  it  is  easier,  children  should  under¬ 
stand  the  principle  involved.  We  can  use  subtrac¬ 
tion  just  as  well  as  addition  to  help  with  multiplica¬ 
tion  examples. 

Pre-Book  Lesson 

•  Use  the  charts  of  multiplication  and  division 
facts  prepared  by  pupils  as  a  part  of  the  previous 
lesson.  Or,  perhaps  you  have  a  large  multiplication 
chart  you  use  for  class  discussion  and  practice.  Re¬ 
view  briefly  the  sets  of  M.  and  D.  facts  in  which 
9  is  one  factor. 

•  Write  the  sentence  8  X  5  =  40  on  the  board. 
Ask  a  child  to  read  the  sentence.  ( Eight  5’s  equal 
40.)  Ask,  “If  I  subtract  two  5’s  from  eight  5’s, 
how  many  5’s  will  there  be?”  Write  the  sentences 
as  shown  below. 

Eight  5’s  minus  two  5’s  equals  six  5’s. 

(8X5)  -  (2X5)  =  (6  X  5) 

40  -  10  =  30 

As  each  new  form  of  the  sentence  is  written  on 
the  board,  discuss  it  thoroughly,  making  sure  that 
pupils  see  that  multiplication  is  being  distributed 
over  subtraction. 


Using  the  Text  Page 

•  There  are  no  new  generalizations  to  be  stated 
as  a  result  of  examining  the  two  tables  of  M.  facts 
at  the  top  of  the  text  page.  However,  all  generaliza¬ 
tions  that  have  been  stated  about  other  tables 
should  be  reiterated  and  emphasized  at  this  time. 

•  For  slower  learners ,  it  may  be  appropriate  to 
construct  arrays  to  illustrate  and  confirm  the  results 
for  Ex.  2-4  in  the  oral  discussion. 

•  While  discussing  the  unique  result  when  0  is 
a  factor  (Ex.  6),  it  would  be  desirable  to  discuss 
also  the  unique  property  of  1  as  a  factor. 

Individualizing  Instruction 

•  The  construction  of  arrays  may  not  be  neces¬ 
sary  for  all  pupils.  For  those  children  who  gain 
confidence  or  additional  insight  as  a  result  of  draw¬ 
ing  or  constructing  arrays,  you  will  want  to  pro¬ 
vide  the  proper  motivation.  The  joining  or  separat¬ 
ing  of  arrays  can  help  children  build  greater  under¬ 
standing  of  the  use  of  the  distributive  property  as 
well  as  mastery  of  the  facts  being  illustrated. 

•  More  capable  children  may  write  examples  like 
the  following  in  which  subtraction  instead  of  addi¬ 
tion  is  used  to  show  a  multiplication  fact: 

(9  X  7)  -  (2  X  7)  =  7  X  7 
63  -  14  =  49 

•  All  pupils  may  make  part  of  a  multiplication 
chart  as  shown  below  with  the  factors  6,  7,  8,  and 
9  shown  in  random  order  both  across  the  top  and 
down  the  left  side. 


X 

7 

8 

6 

9 

9 

7 

6 

8 

Pupils  may  hold  “races”  to  show  products,  as 
you  check  on  both  speed  and  accuracy. 
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Teaching 

Pupil’s  Objective 

To  review  orally  important  ideas,  principles,  and 
skills  that  have  been  learned  in  connection  with  the 
factors-product  relationship. 

Background 

Your  pupils  have  learned  a  great  deal  about  two 
factors  and  their  product.  Basically,  multiplication 
has  been  established  as  a  unique  operation  on  two 
numbers,  called  the  factors,  which  yields  a  third 
number  called  the  product.  Thus,  when  we  know 
two  factors,  we  can  find  their  product  by  multipli¬ 
cation.  Also,  if  we  know  a  product  and  one  of  its 
factors,  then  the  unknown  factor  can  be  deter¬ 
mined  by  division. 

This  inverse  relationship  between  multiplying  by 
a  number  and  dividing  by  that  number  can  be 
thought  of  as  “undoing.”  What  one  operation  will 
“do”  the  other  will  “undo.” 

Pre-Book  Lesson 

•  Direct  pupils  to  construct  an  array  to  show 
four  6’s. 

o  o  o  o  o  o 
oooooo  ,v.  9, 

4  X  6  =  24 

oooooo 

oooooo 

Bring  out  in  the  discussion:  (1)  the  factor  4 
tells  how  many  rows;  (2)  the  factor  6  tells  how 
many  columns;  and  (3)  the  product  24  tells  how 
many  objects  in  the  array. 

•  Turn  the  array  90  degrees  so  that  it  shows 
six  4’s.  Pupils  should  see  that  the  number  of  ob¬ 


Page  173 

jects  in  the  array  has  not  changed— the  rows  and 
columns  have  merely  been  transposed,  so  only  the 
order  of  the  factors  has  been  changed. 

•  Ask,  “How  many  4’s  are  there  in  24?”  Pupils 
should  be  able  to  refer  to  the  array  to  see  the  an¬ 
swer.  Ask,  “How  many  6’s  in  24?” 

•  Be  sure  to  bring  out  in  the  discussion  the 
“undoing”  relationship  between  multiplying  by  a 
number  and  dividing  by  that  number.  This  should 
help  children  understand  why  we  use  one  operation 
to  check  the  results  of  the  other. 

Using  the  Text  Page 

•  Ex.  1  may  be  handled  in  a  variety  of  ways. 
You  may  wish  to  use  the  Show-the-Answer  practice 
cards.  Have  pupils  show  the  unknown  factor  for 
Ex.  la-h.  Or,  you  could  have  a  child  show  each 
set  of  M.  and  D.  facts  on  the  board. 

•  Pupils  should  examine  Ex.  2-9  very  carefully 
and  then  tell  how  sentence  a  can  help  you  find  the 
missing  number  for  sentence  b.  (The  distributive 
idea  may  be  used.)  Not  all  will  relate  a  and  b  in 
the  same  way.  Be  sure  to  provide  opportunity  for 
all  possible  uses  of  sentence  a  to  be  explained. 

•  Ex.  10-17  are  for  the  purpose  of  building  the 
habit  of  using  division  to  check  multiplication  re¬ 
sults.  It  may  be  necessary  to  discuss  other  similar 
examples  before  assigning  the  written  work  at  the 
bottom  of  the  page. 

Individualizing  Instruction 

More  capable  children  may  make  a  cross-numeral 
puzzle  like  the  one  suggested  as  a  Supplementary 
Activity  at  the  end  of  the  suggestions  for  Teaching 
Chapter  1.  Encourage  many  different  creative 
ways  for  expressing  the  numbers. 
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Many  Things 


Maintenance  [O] 


1.  For  each  row  in  the  box,  say  the  unknown  factor 
and  then  the  set  of  M.  and  D.  facts. - 


Ex.  2-9.  Tell  how  each  Ex.  a  helps  with  Ex.  b. 


1 


2.  a.  6  X  8  =  48 

One  more  8.  in  b. 

b.  7  x-  8  =  w  56 


3.  a.  64 

One  more 

b.  72 

4.  a.  32 


■8=8 
8  in  b. 

-  8  =  n  9 
■4=8 


b  is  inverse  of  a. 

b.  4  X  n 8=  32 
5.  a.  6  X  6  =  36 

One  more  6  in  b. 

b.  7  X  6  =  n42 


6.  a.  63  4-  9  =  7 

_b  is  inverse  of  a. 

b.  n  9X  7  =  63 

7.  a.  6  X  8  =  48 

bis  inverse  of  a . 

b.  n  -i-  6  =  8 

48 

8.  a.  7  X  7  =  49 

b  is  inverse  of  a. 

b.  49  h-  7  =  m 

9.  a.  8  X  8  =  64 

One  more  8  in  b. 

b.  8  X  n  9=  72 


Sample: 
a.  8;  6  x  8  =  48 
8x6=48 
48-6=  8 
48-8  =  6 

Unknown  factor 

b. 6 

c. 8 

d. 8 

e. 7 

f. 9 

g. 8 

h. 7 


Product 

a.  48 

b.  54 

c.  64 

d.  40 

e.  56 

f.  63 

g.  72 

h.  42 


Known 

Factor 

6 

9 

8 

5 
8 
7 
9 

6 


*Read  and  finish  Ex.  10  and  11. 

10.  6  X  627  -  3,762  The  product  shown  is  _?_3;762 

and  the  factors  are  _?6  and  ?6F  ,.  , 

divide  6 

a.  To  check  the  product  you  can  _?_  it  by  _?- . 

b.  If  the  product  shown  is  correct,  the  answer  for 
your  work  in  Ex.  a  should  be  ?627 

11.  7  X  1,268  =  8,876 

a.  To  check  the  product  shown,  divide  it  by  _?7. 

b.  If  the  product  shown  is  correct,  the  answer  for 
your  work  in  Ex.  a  should  be  -?-1:268 

[W] 

Check  the  product  shown  for  each  of  Ex.  12-17  by 
dividing.  Then  copy  the  example  showing  the  correct 

product.  Ex.  12  is  correct.  ]  ^  4  172 

12.  289  X  5  =  l,445v  14.  8  X  197  =  1,472  16.  7  X  596  =  5,078 

2  569  6,048  J,o4U 

13.  367  X  7  =  2,359  15.  672  X  9  =  6,248  17.  590  X  6  =  2,990 

173 

*  Division  may  be  used  to  check  multiplication  results  because  of  the  inverse 
relationship  between  dividing  by  a  number  and  multiplying  by  that  number. 


*  Do  not  stress  speed  at  the  expense  of  accuracy.  Understanding  the  properties 
governing  multiplication  will  help  pupils  discover  products  not  yet  mastered. 


Try  These 

M.  facts  with  products  as  great  as  81  [W] 


See  how  many  correct  products  you  can  show.  Use 


folded  paper. 

Study  facts  you  do  not  know. 

a 

1) 

c 

d 

e 

f 

g 

h 

i 

• 

J 

1. 

5 

4 

7 

4 

8 

6 

8 

9 

5 

6 

9 

6 

8 

5 

3 

6 

1 

6 

8 

4 

45 

24 

56 

20 

24 

36 

8 

54 

40 

24 

2. 

7 

6 

9 

8 

7 

0 

9 

8 

7 

6 

7 

3 

4 

8 

6 

8 

3 

6 

9 

8 

■ 

. — 

_ 

_ 

___ _ 

. 

_ 

___ 

_ __ . 

___ 

49 

18 

36 

64 

42 

0 

27 

48 

63 

48 

3. 

9 

8 

7 

8 

9 

3 

4 

2 

4 

5 

2 

5 

3 

2 

9 

7 

8 

9 

3 

4 

18 

40 

21 

16 

81 

21 

32 

18 

12 

20 

4. 

9 

6 

9 

5 

5 

0 

9 

7 

7 

3 

7 

5 

8 

3 

7 

6 

1 

2 

5 

6 

63 

30 

72 

15 

35 

0 

9 

14 

35 

18 

5. 

8 

3 

8 

7 

0 

4 

6 

5 

2 

0 

4 

00 

9 

4 

3 

9 

7 

5 

6 

9 

32 

24 

72 

28 

0 

36 

42 

25 

12 

0 

6. 

9 

4 

3 

8 

5 

1 

6 

4 

0 

2 

5 

7 

9 

7 

6 

7 

9 

4 

7 

8 

45 

28 

27  56  30 

•  Extra  Activity. 

7  54 

Work  Set  111. 

16 

0 

16 

To  Keep  in  Practice 


A.,S.,M.,D.  [W] 

4  *  Copy  each  example,  writing  >  or  <  or  =  for  _?_ . 


3,408  <  8,029 

1.  (8  X  426)  ?_  (9,000  -  971) 

41  <  49 

2.  (287  -f-  7)  .?_  (392  -  8) 

664  >  53 

3.  (1,825  -  1,161)  ?  (477  -  9) 

2,427  <  2,944 


2,223  >  2,184 

5.  (9  x  247)  _?_  (5,081  -  2,897) 

367  >  34 

6.  (88  +  279)  _?_  (204  6) 

5,803  >  2,483 

7.  (829  X  7) .?_  (6,373  -  3,890) 

121  >  57 


4.  (3  X  809)  ?  (4  X  736) 

174 


8.  (968  -T-  8)_?_  (285  4-  5) 


**  Practice  in  computation  in  the  context  of  completing  true  number  sentences! 
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Pupil’s  Objectives 

(a)  To  have  written  practice  in  showing  products 
for  multiplication  facts  having  products  as  great  as 
81 ;  and  (b)  to  have  mixed  computational  practice 
involving  use  of  the  symbols  of  equality  and  ine¬ 
quality. 

Background 

Consider  the  written  work  at  the  top  of  page  174 
as  a  test  of  pupils’  mastery  of  the  multiplication 
facts,  since  most  of  them  are  represented.  It  is  not 
desirable  to  stress  speed  in  showing  products  at 
the  expense  of  accuracy.  If  pupils  understand  the 
properties  that  govern  multiplication,  they  will  be 
able  to  discover  a  product  that  is  not  yet  committed 
to  complete  mastery.  For  your  benefit,  a  summary 
of  all  M.  facts  with  products  as  great  as  81  (not 
including  the  0  facts)  appears  at  the  foot  of  the 
next  column. 

At  the  bottom  of  page  174  is  computational  prac¬ 
tice  placed  in  a  setting  emphasizing  equality  and  in¬ 
equality.  The  work  inside  each  pair  of  parentheses 
requires  pupils  to  find  the  result  of  an  operation. 
Then,  comparisons  must  be  made  and  the  relation¬ 
ship  between  two  numbers  expressed  in  terms  of 
“is  greater  than”  or  “is  less  than”  or  “is  equal  to.” 

Pre-Book  Lesson 

In  preparation  for  the  written  work  at  the  bot¬ 
tom  of  the  page,  consider  the  following: 

Write  the  sentence  4  X  5  =  22  on  the  board. 
Ask,  “Is  this  sentence  true  or  false?”  Have  children 
tell  why  the  sentence  is  false.  Ask,  “How  can  we 
change  the  sentence  so  it  will  be  true?”  There  are 
many  possibilities.  Elicit  several  ways  of  changing 
the  sentence  to  make  it  true.  The  symbol  ^  could 
have  been  used  or  the  numbers  could  be  changed 
so  that  use  of  =  would  make  a  true  sentence.  If  it 
is  not  mentioned,  give  a  hint  that  will  elicit  use  of 
<  and  then  write  the  sentence  4  X  5  <  22. 

Using  the  Text  Page 

Stress  the  importance  of  writing  true  sentences 
when  assigning  the  work  at  the  bottom  of  the  page. 


Individualizing  Instruction 

•  Check  in  these  ways  the  products  shown  on 
folded  paper: 

Have  pupils  make  a  multiplication  chart  and 
show  in  it  the  products  that  were  missed. 

Pupils  may  make  multiplication-fact  cards  for  the 
factors  and  products  they  missed — showing  picture 
on  one  side  and  M.  fact  on  the  other. 

Another  possibility  would  be  to  use  the  distribu¬ 
tive  idea  to  show  as  many  different  ways  as  possible 
to  find  each  M.  fact  that  is  missed.  For  example, 
if  a  child  missed  6  X  7  =  42,  he  would  show  all  the 
ways  of  finding  the  product,  as  (6  X  4)  -j-  (6  X  3), 
and  so  on. 

•  Some  children  may  enjoy  having  timed  races 
in  showing  the  products  by  rows. 

•  Extra  Activity  Set  111  involves  writing  prob¬ 
lems  containing  tricky  words  and  may  be  used  at 
this  time. 


The  81  Multiplication  Facts 


1 

2 

3 

4 

5 

6 

7 

8 

9 

X  1 

X  1 

X  1 

X  1 

X  1 

X  1 

X  1 

X  1 

X  1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X  2 

X  2 

X  2 

X  2 

X  2 

X  2 

X  2 

X  2 

X  2 

2 

4 

6 

8 

10 

12 

14 

16 

18 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X  3 

X  3 

X  3 

X  3 

X  3 

X  3 

X  3 

X  3 

X  3 

3 

6 

9 

12 

15 

18 

21 

24 

27 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X  4 

X  4 

X  4 

X  4 

X  4 

X  4 

X  4 

X  4 

X  4 

4 

8 

12 

16 

20 

24 

28 

32 

36 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X  5 

X  5 

X  5 

X  5 

X  5 

X  5 

X  5 

X  5 

X  5 

5 

10 

15 

20 

25 

30 

35 

40 

45 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X  6 

X  6 

X  6 

X  6 

X  6 

X  6 

X  6 

X  6 

x  6 

6 

12 

18 

24 

30 

36 

42 

48 

54 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X  7 

7 

X  7 

14 

X  7 

21 

X  7 

28 

X  7 

35 

X  7 

42 

X  7 

49 

X  7 

56 

X  7 

63 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X  8 

8 

X  8 

16 

X  8 

24 

X  8 

32 

X  8 

40 

X  8 

48 

X  8 

56 

X  8 

64 

X  8 

72 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X  9 

9 

X  9 

18 

X  9 
27 

X  9 

36 

X  9 

45 

X  9 

54 

X  9 

63 

X  9 

72 

X  9 

81 
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Pupil’s  Objective 

To  have  practice  in  determining  the  correct 
operation  to  use  in  solving  a  problem. 

Background 

Through  many  varied  experiences,  your  chil¬ 
dren  have  been  given  help  in  solving  problems. 
The  various  helps  they  have  been  given  provide 
suggestions  that  may  be  employed  in  attacking  all 
problems. 

a.  Read  the  problem  carefully  and  rephrase  it 
if  necessary — that  is,  analyze  it  to  decide  on  the 
situation. 

b.  Translate  the  problem  situation  to  a  mathe¬ 
matical  sentence.  Translation  actually  requires  se¬ 
lecting  needed  information  and  rejecting  other 
data. 

c.  Decide  on  the  number  operation  to  use  to 
find  the  answer. 

d.  Estimate  the  answer. 

e.  Work  the  number  sentence  and  associate  the 
answer  with  the  problem. 

Pre-Book  Lesson 

Have  a  simple  problem  acted  out  in  panto¬ 
mime.  Have  the  problem  presented  in  such  a  way 
that  the  children  will  observe  carefully  what  is 
happening.  It  may  be  either  the  joining  or  the 
removing  of  sets. 

Guide  pupil  discussion  in  order  to  bring  out  and 
emphasize  the  following  points: 

a.  The  same  story  and  question  could  be  phrased 
in  many  different  ways.  Lead  children  to  see  that 
it  might  help  an  individual  to  restate  each  problem 
and  question  in  his  own  words. 

b.  First,  solve  the  pantomimed  problem  by  using 
objects. 

c.  Translating  from  the  problem  setting  to  a 
mathematical  sentence  involves  making  decisions 
about  number  relationships  as  they  exist  within 
the  problem.  Often,  the  number  operation  for 
solving  is  not  shown  in  the  situation  sentence.  Un¬ 
derstanding  the  situation  sentence,  of  course,  helps 
to  determine  the  operation  for  solving. 


d.  Sometimes,  extraneous  information  is  given. 
Pupils  must  be  prepared  to  reject  data  when  not 
needed. 

e.  Some  quick  estimate  of  a  reasonable  answer 
should  be  made.  By  now,  children  should  be  able 
to  use  rounded  numbers  for  estimating. 

f.  After  the  number  sentence  has  been  solved, 
the  answer  must  be  written  again  with  a  label  in 
order  to  answer  the  question  of  the  problem. 

Using  the  Text  Page 

•  Make  certain  that  all  pupils  understand  the 
written  work  required  on  this  page.  First,  they 
are  to  read  the  problem  and  then  write  a  mathe¬ 
matical  sentence  for  it.  Beside  the  mathematical 
sentence  they  are  to  indicate  the  operation  to  be 
used  to  find  the  solution  and  then  solve  it.  It  is 
important  that  children  understand  that  an  addi¬ 
tion  n-sentence  may  be  written  for  the  problem 
situation,  but  subtraction  may  actually  be  required 
to  find  the  answer.  In  Ex.  2,  for  example,  the  situa¬ 
tion  sentence  would  be  written:  $5,975  -fi  $/?  = 
$9,000,  but  since  a  sum  and  one  of  its  addends  are 
given,  subtraction  is  needed  to  find  the  unknown 
addend. 

•  It  may  be  necessary  for  you  to  read  each  prob¬ 
lem  with  children  having  reading  difficulties  be¬ 
fore  assigning  the  written  work. 

Individualizing  Instruction 

•  Discuss  each  problem  and  the  mathematical 
sentence  written  for  it.  Have  pupils  explain  their 

•  Many  activities  that  have  been  recommended 
in  earlier  lessons  are  appropriate  for  use  again  and 
again.  If  there  was  a  game,  practice  activity,  or 
enrichment  material  that  was  especially  appealing 
to  your  pupils,  be  sure  to  use  or  modify  it  as  the 
occasion  demands. 

Reminder 

Continue  to  use  and  extend  the  many  concepts 
in  geometry  that  have  been  introduced  throughout 
the  program. 
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Choosing  the  Operation  to  Use 

First  writing  the  n-sentence  for  the  situation  [Wj 

For  each  problem,  write  an  n-sentence  for  the  situation. 

Then  write  “A.”  or  “S or  “M or  “D.”  to  show  the 
operation  to  use  and  work  the  problem. 

1.  Mr.  Cook  bought  a  meat-market  business  that  was 
started  89  years  ago.  How  old  will  the  market  be  in 

12  yearS?  89+12=n;  A.;  101  years  old 

2.  This  year,  Mr.  Cook  made  $5,975.  To  make  $9,000 
next  year,  he  must  make  $  ?  more  than  he  did  this  year.  $5,975+$n=$9,ooo; 

3.  Mr.  Cook  bought  9  turkeys.  If  each  weighed  about 
17  lb.,  they  weighed  a  total  of  about  ?  lb. 

4.  Mrs.  Mann  paid  $  ?  for  a  $4.68  roast,  chickens 
costing  $5.28,  and  ground  meat  costing  $1.85.  ^1h1$^128+$1-85=$n; 

5.  Mr.  Cook  made  a  profit  of  $11.68  on  fish  that  cost 

him  $29.88.  He  was  paid  $  ?  in  all  for  the  fish.  $29.88+ $u. 68= $n; 

6.  For  their  freezers,  6  people  shared  equally  474  lb. 
of  meat.  Each  one  had  ?  lb.  of  meat.  474-6  =  n;  d.;  79  ib. 
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1 

9)9 

2 

9)18 

iiiminHniHriM  - -  in- -rn'~m  •'umiiTrrM  nrnicn  i  iiiiiwmi 

Table  of  It.  Facts,  Dividing  by  9 

3  4  5  6  7 

9)27  9)36  9)45  9)54  9)63 

8 

9)72 

9 

9)81 

9 

9 

Table  of  D.  Facts,  Answer  9 

9  9  9  9  9 

9 

9 

1)9 

2)18 

3)27  4)36  5)45  6)54  7)63 

8)72 

9)81 

j 

Factors-product  relationship  [Oj 

1.  In  the  tables  of  D.  facts  above,  the  products  shown 
increase  from  left  to  right  by  _  ?_9  each  time.  Why? They  ore 

multiples  of  9. 

2.  In  the  table  for  dividing  by  9,  when  are  the  answers 

When  the  products  are  even. 

even  numbers  ?  a  when  are  they  odd  numbers?  when  the 

products  are  odd. 

3.  What  is  the  product  when  the  factors  are 

a.  9  and  10?  90  b.  11  and  9?  99  c.  9  and  12? 

4.  What  is  the  dividend  if 

a.  the  divisor  is  9  and  the  answer  is  1,  R1  ?  10 

b.  the  divisor  is  9  and  the  answer  is  6,  R3?  57 

e.  the  divisor  is  8  and  the  answer  is  9,  R4?  76 

d.  the  divisor  is  7  and  the  answer  is  5,  R6?  41 

e.  the  divisor  is  9  and  the  answer  is  9,  R8?  89 
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Ex.  5-12. 
rect  or  wrong 

correct 

7 

5.  9)688 

9 

8 

9.  8)735 


Is  the  first  digit  shown  in  each  answer  cor- 
?  If  wrong,  what  should  the  digit  be? 


9  8  6 

_7  9  8 

6.  6)581  7.  9)743  8.  8)516 

correct  8  correct 

9  7  6 

10.  9)827  11.  7)598  12.  9)579 


Notice  the  use  of  the  term  product  in  Ex.  1,  where  the  remainders  are  0;  and  the  term 
dividend  in  Ex.  4,  where  the  remainders  are  greater  than  0- 
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Pupil’s  Objectives 

(a)  To  discover  relationships  in  the  tables  of 
division  facts  in  which  9  is  one  factor;  and  (b)  to 
have  practice  in  division  when  the  remainder  is 
greater  than  zero. 

Background 

The  terms  factor  and  product  have  been  used  for 
division  with  remainder  0.  Your  pupils  should  use 
more  frequently  now  the  terms  divisor ,  quotient ,  and 
dividend ,  since  these  terms  apply  to  division  with 
remainder  0  or  greater.  Reintroduce  the  terms 
and  point  out  how  all  parts  of  a  division  sentence 
may  be  referred  to  easily  and  accurately.  Present 
the  words  in  the  same  manner  that  spelling  words 
would  be  given.  Give  their  meanings  and  show 
their  syllabifications.  As  below,  write  on  the  board 
the  two  ways  of  showing  the  same  division  fact 
and  label  the  dividend,  divisor,  and  quotient. 

7  < — - Quotient - y 

9)63-* - Dividend - >63  9  =  7 

^ - Divisor - ^ 

This  page  contains  but  one  new  fact,  81  -f-  9  =  9. 
Concentrate  on  providing  pupils  with  experiences 
that  will  enrich  knowledge  of  facts  already  known. 
As  usual,  make  sure  all  pupils  are  well  aware  of 
the  relationships  that  exist  in  the  two  tables  of  D. 
facts  (Ex.  1  and  2). 

In  earlier  lessons,  pupils  had  written  practice  in 
finding  the  number  named  by  an  expression  like 
(9  X  7)  +  5.  This  form  led  the  way  to  the  develop¬ 
ment  of  the  checking  sentence  for  division.  Help 
children  to  realize  that  each  item  of  Ex.  4  represents 
a  form  of  division  check. 

Pre-Book  Lesson 

Briefly  review  what  has  been  learned  about 
multiples  of  9.  First  use  a  number-line  picture  to 
locate  and  label  points  for  multiples  of  9.  Then 
have  children  tell  something  special  they  know 
about  a  multiple  of  9. 


They  may  mention: 

a.  For  numerals  through  90,  the  sum  of  the 
numbers  shown  by  the  digits  of  a  multiple  of  9 
equals  9. 

b.  For  factors  1  through  9,  the  numeral  for  a  mul¬ 
tiple  of  9  begins  with  a  digit  1  less  than  the  factor. 
(The  digit  in  ten’s  place  is  6  if  the  factor  is  7.) 

Using  the  Text  Page 

•  Engage  pupils  in  a  game  something  as  follows: 

With  reference  to  the  two  tables  at  the  top  of 

the  page  say,  “The  dividend  I  am  thinking  of  is  36. 
The  divisor  is  4.  What  is  the  quotient?”  Have 
pupils  identify  which  D.  fact  in  the  two  tables  you 
have  described,  as  well  as  tell  the  quotient.  Permit 
children  to  ask  questions  like  this  of  each  other. 

•  In  general,  children  should  have  no  difficulty 
with  Ex.  3.  However,  do  not  be  satisfied  with 
merely  identifying  the  product  for  each  pair  of 
factors.  Use  this  opportunity  to  discuss  the  dis¬ 
tributive  property.  Have  children  think  of  eleven 
9’s  as  ten  9' s  plus  one  9,  and  so  on. 

•  In  Ex.  5-12,  have  children  state,  when  dividing 
the  tens,  the  greatest  multiple  of  the  divisor  that  can 
be  subtracted  from  the  dividend.  Then,  have  them 
decide  whether  the  given  quotient  is  correct. 

Individualizing  Instruction 

•  Ex.  5-12  may  be  assigned  as  written  work  to 
be  corrected  (if  necessary)  and  completed. 

•  Write  sentences  like  the  following  on  paper  or 
on  the  chalkboard.  For  each  sentence,  children 
are  to  use  addition  or  subtraction  to  name  the 
missing  number  that  makes  a  true  sentence. 

a.  9  X  (  )  =  63  d.  9  X  (  )  =  81 

b.  (  )  X  7  =  56  e.  (  )  X  7  =  49 

c.  6  X  (  )  =  54  f.  (  )  X  8  =  80 

•  Show  the  number  named  by  each  of  the  fol¬ 
lowing  expressions: 

a.  (7  X  6)  +  5  d.  (9  X  6)  +  6 

b.  (5  X  9)  +  3  e.  (8  X  7)  +  3 

c.  (8  X  3)  +  7  f.  (7  X  4)  +  6 
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Teaching 

Pupil’s  Objectives 

(a)  To  have  practice  in  saying  products  when 
one  factor  is  as  great  as  9;  (b)  to  have  written 
practice  in  finding  the  number  for  n  in  mathe¬ 
matical  sentences;  and  (c)  to  have  oral  practice  in 
simple  mixed  computation. 

Background 

The  children  have  had  a  great  deal  of  experience 
in  naming  numbers  in  a  variety  of  ways.  They 
have  used  parentheses  as  a  means  of  showing  part 
of  a  sentence  and  as  a  way  of  showing  a  number 
name.  The  oral  work  at  the  bottom  of  text  page 
177  is  relatively  easy.  However,  it  does  involve  the 
use  of  two  and  three  different  operations  in  the 
same  sentence.  The  emphasis  should  be  on  deter¬ 
mining  what  number  has  been  named  in  each  pair 
of  parentheses  and  then  performing  the  operation 
denoted  between  the  pairs  of  parentheses. 

Pre-Book  Lesson 

Very  briefly  engage  all  pupils  in  the  Show-the- 
Answer  practice  game.  Show  a  pair  of  factors  and 
have  children  show  the  product  upon  command. 
Maintain  an  element  of  secrecy  in  the  game  by 
having  pupils  keep  their  product  a  secret  until  you 
give  the  signal  for  all  to  show  it. 

Using  the  Text  Page 

•  Direct  all  children  to  turn  back  to  text  page 
174.  Select  rows  and  columns  at  random  for  pupils 
to  say  the  products.  The  results  of  the  activity  will 


Page  177 

be  more  valid  if  you  do  not  permit  children  to 
know  in  advance  which  row  or  column  will  be 
assigned  next. 

•  Children  should  be  able  to  proceed  independ¬ 
ently  with  the  written  work  in  the  middle  of  the 
page.  Remind  pupils  to  read  each  mathematical 
sentence  carefully  and  to  be  sure  to  use  the  correct 
operation  for  solving  it. 

•  The  oral  practice  at  the  bottom  of  the  page 
should  be  considered  fun.  Ask  children  to  tell  what 
numbers  are  named  in  each  sentence.  Then,  have 
them  think  the  final  answers.  If  a  child  finds  it 
necessary,  he  may  write  numerals  for  the  numbers 
named  and  then  think  the  final  answer. 

Individualizing  Instruction 

•  More  capable  children  will  find  it  interesting  and 
challenging  to  write  sentences  like  those  in  the  oral 
practice.  They  may  exchange  sentences  with  each 
other  to  work. 

•  The  activity  suggested  on  Teaching  Pages  54 
and  55  for  building  understanding  of  the  associative 
property  as  it  applies  to  multiplication  would  be 
appropriate  to  repeat  at  this  time. 

•  Finding  points  on  the  number  line  for  multi¬ 
ples  of  two  or  more  numbers  may  be  repeated  and 
extended.  The  generalizations  about  the  multiples 
of  3  and  5  should  be  reinforced. 

•  Very  often,  children  find  great  enjoyment  in 
doing  something  relatively  simple.  It  has  been 
some  time  since  they  have  concentrated  on  the 
basic  A.  and  S.  facts.  It  would  be  appropriate  to 
have  pupils  make  an  addition  chart  for  all  facts 
having  sums  as  great  as  18. 
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How  Well  Do  You  Know  the  M.  Facts? 

One  factor  as  great  es  9  [O] 

Turn  to  page  174,  rows  1-6  at  the  .top  of  the  page. 
Say  the  answers  by  rows,  then  by  columns. 

Working  with  12 

A.,  S.,  M„  D.  [W] 


Find  the  number  for  n. 

3,088  1,424 


1. 

n  -  4  =  772 

9. 

4,576  +  n  =  6,000 

59 

148 

2. 

5  X  n  =  295 

10. 

888  ~  6  =  n 

890 

67 

3. 

1,689  -  77  =  799 

11. 

w  =  603  -f-  9 

2,848 

2,025 

4. 

n  =  712  X  4 

12. 

n  +  5  =  405 

1,234 

2,532 

5. 

n  -  858  -  376 

13. 

3,421  -  »  =  889 

96 

2,178 

6. 

n  X  6  =  576 

14. 

77  +  1,067  =  3,245 

2,259 

2,695 

7. 

2,478  +  n  =  4,737 

15. 

77  ^  7  =  385 

2,913 

484 

8. 

n  +  3  =  971 

16. 

2  X  77  =  968 

Oral  Practice 


Say  the  answer  for  each  of  Ex.  1-16. 


1.  (62  +  6)  +  (5  X  4)  se 

2.  (8  +  5  +  7  +  6)  -  26  ° 

3.  (48  4-  8)  +  (25  4  5)  " 

4.  (5x3)+  (11  -  5)2i 

5.  (7  +  6)  +  (4  +  9)  24 

6.  (7  X  4)  -  (17  -  9)  20 

7.  (5  +  7  +  4)  +  (5  +  5  +  6) 

8.  (6  +  9  +  3)  4  (18  -  9)  2 


A.,S.,M.,D.  [O] 

9.  (3  x  4)  +  (8  +  2)  22 

10.  (25  -  10)  -  (20  -  15)’° 

11.  (15  4  3)  X  (16  -  7) 45 

12.  (8  X  3)  -  (6  X  4) 0  7 

13.  (7  +  5  +  9)  4  (28  -  25)A 

14.  (6  +  3)  4  (27  4  3) ' 

15.  (25  4  5)  +  (25  +  25) 55 

16.  (18  -  9)  X  (8  X  0)° 
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Try  These 


D.  fads,  product  as  great  as  81  [W] 

See  how  many  correct  unknown  factors  you  can  show. 


Use  folded 

paper.  Study  facts  you  do  not 

know. 

a  5 

>>8 

C8 

a2 

e5 

f7 

g9 

h3 

1. 

9)45 

9 

4)32 

8 

6)48 

4 

9)18 

8 

6)30 

i 

8)56 

6 

2)18 

6 

7)21 

7 

2. 

3)27 

7 

2)16 

4 

8)32 

2 

5)40 

7 

8)8 

4 

7)42 

9 

5)30 

9)63 

9 

3. 

7)49 

2 

6)24 

6)12 

9 

3)21 

5 

4)16 

4 

4)36 

9 

6)42 

3 

1)9 

6 

4. 

8)16 

4)28 

8 

6)54 

6 

7)35 

6 

5)20 

3 

7)63 

7 

9)27 

4 

2)12 

8 

5. 

5)35 

i)82 

3)18 

5 

9)54 

6 

6)18 

4 

2)14 

8 

9)36 

9 

3)24 

8 

6. 

9)9 

6 

7)14 

8 

8)40 

6 

4)24 

7)28 

9 

8)64 

i 

5)45 

9 

7)56 

3 

7. 

6)36 

9)72 

8)48 

5)25 

9)81 

4)20 

8)72 

8)24 

Dividends  Shown  with  4-Place  Numerals 

[O] 

1.  Farmer  Stone  bought  4  T.  of  cattle  feed.  He  took 
it  home  in  2  truck  loads  of  the  same  weight.  How  many 
pounds  of  feed  did  he  take  on  each  trip? 

4  T.  =  8,000  lb.  8,000  ^2  =  n  th  ,  .  nnn 

J  thousands  4,000 

8,000  =  8  thousands  8  thousands  2  =  4  _  ?_ ,  or  _  ?_ . 


We  divide  thousands  in  the  same  way  we  divide  ones. 


Say  the  answer  for  each  of  Ex.  2-5. 

2,000  2,000  1, 


000 


2.  3)6,000  3.  2)4,000  4.  5)5,000 

400 


o. 


3,000 

3)9,000 


6.  7)2,800  For  this  example,  answer  a  -  c  below. 

a.  Can  you  divide  the  thousands  and  show  at  least  1  in 
thousand’s  place?  n0 

b.  Can  you  rename  2,800  as  28  hundreds?  Yes 

c.  28  hundreds  7  =  _?_  hundreds,  or  _?f?° 
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Teaching  Pages  178  and  179 


Pupil’s  Objectives 

(a)  To  have  practice  in  showing  the  unknown 
factors  in  D.  facts  having  products  as  great  as  81; 
and  (b)  to  learn  how  to  divide  a  number  expressed 
with  a  4-place  numeral. 

Background 

Up  to  this  point,  in  division  examples  a  divisor 
has  been  shown  with  a  1 -place  numeral,  a  dividend 
with  a  1-,  2-,  or  3-place  numeral,  and  a  quotient 
with  a  1-,  2-,  or  3-place  numeral.  In  this  lesson, 
dividends  and  quotients  are  greater.  Dividends  are 
shown  with  4-place  numerals  and  quotients  are 
shown  with  either  3-  or  4-place  numerals.  In  Ex¬ 
ample  a  below,  the  thousands  shown  cannot  be 
divided  and  show  at  least  7  thousand  for  the  quo¬ 
tient.  Two  thousands  then  are  renamed  20  hun¬ 
dreds  and  added  to  the  4  hundreds  in  order  to 
divide  by  7.  In  example  b,  on  the  other  hand, 
9  thousands  can  be  divided  by  4  and  show  2  thou¬ 
sands  for  the  quotient. 

a.  7)2^64  b.  4)9,207 

For  the  most  part,  the  use  of  objects  to  demon¬ 
strate  the  process  of  dividing  with  4-place  numerals 
is  awkward  to  manage  and  perhaps  even  more 
difficult  to  follow.  By  this  time  it  should  not  be 
necessary  to  demonstrate  with  objects,  since  the 
operation  is  merely  an  extension  of  what  has  been 
demonstrated  many  times  in  a  simpler  situation. 
Your  pupils  learned  to  divide  ones.  Then,  they 
learned  that  dividing  tens  is  just  like  dividing  ones. 
This  was  extended  to  learning  that  dividing  hun¬ 
dreds  is  just  like  dividing  tens  and  ones.  The  new 
generalization  to  be  gained  from  this  lesson  is  that 
dividing  thousands  is  just  like  dividing  ones. 

Of  course,  renaming  may  be  necessary.  Thou¬ 
sands  may  be  renamed  hundreds,  hundreds  re¬ 
named  tens,  and  so  on.  The  renaming  idea  is  not 
new  and  should  be  extended  very  easily. 

Finally,  pupils  have  been  subtracting  from  ones, 
tens,  and  hundreds  of  the  dividend  the  greatest 
multiple  of  the  divisor.  This  principle  of  subtracting 
the  greatest  possible  multiple  of  the  divisor  for  each 
division  is  extended  to  the  division  of  thousands. 


Pre-Book  Lesson 

Write  on  the  board  an  example  like  2)8.  Ask  a 
child  to  tell  the  quotient.  Then,  write  “tens”  be¬ 
side  the  8  so  the  example  appears  as  2)8  tens.  Have 
pupils  tell  the  quotient  and  then  show  it  as  4  tens, 
as  well  as  40.  Continue  in  this  way  by  writing 
“hundreds”  and  then  “thousands”  beside  the  8. 
Each  time,  discuss  the  meaning  of  the  quotient. 
Guide  pupils  to  state  in  their  own  words  that  di¬ 
viding  tens,  hundreds,  and  thousands  is  like  divid¬ 
ing  ones. 

Using  the  Text  Pages 

•  The  written  work  at  the  top  of  page  178  may 
be  used  any  time  as  a  trial  test  of  knowledge  of 
D.  facts  having  products  as  great  as  81.  All  D. 
facts  (not  including  the  0  facts)  are  represented  in 
this  test.  If  pupils  make  few  errors  on  these  ex¬ 
amples,  you  can  assume  they  are  arriving  at  mastery 
of  the  division  facts.  For  your  benefit,  a  summary 
of  the  D.  facts  with  products  as  great  as  81  ap¬ 
pears  at  the  end  of  material  for  Teaching  Pages 
178  and  179. 

•  The  oral  work  beginning  at  the  middle  of  page 
178  is  developmental  work  for  division  with  4-place 
numerals.  Analyze  and  discuss  each  exercise  thor¬ 
oughly.  Encourage  pupils  to  state  generalizations 
and  relationships  in  their  own  words.  The  work 
in  Ex.  16  and  17  should  be  handled  very  carefully. 
Be  sure  to  emphasize: 

a.  Subtracting  the  greatest  multiple  of  the  divisor 
for  each  division. 

b.  The  renaming  that  occurs  each  time  after  the 
subtraction  has  been  completed. 

For  the  work  in  the  box  on  text  page  179,  ask 
questions  such  as  “What  does  the  6  below  the  8 
mean?”  “Where  did  the  6  come  from?”  “What 
does  the  22  mean?” 

Individualizing  Instruction 

•  Slower  learners  may  need  more  oral  work  than 
other  pupils.  You  may  wish  to  have  these  children 
work  examples  from  Ex.  18-29  orally  until  you  are 
confident  that  they  can  proceed  independently  with 
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The  81  Division  Facts 


the  written  work.  In  the  oral  work,  be  sure  that 
for  each  division  pupils  understand  the  choice  of 
the  multiple  of  the  divisor  that  is  subtracted  from 
the  dividend. 

•  The  following  renaming  activity  may  help 
some  children  with  the  renaming  involved  in  the 
division  examples: 

4,257  may  be  renamed  3,000  + _ +  50  +  7 

7,820  may  be  renamed _ +  1,800  +  20 

7,1 59  may  be  renamed  6,000  + _ +  40  + _ 

•  If  you  have  need  for  additional  practice  ex¬ 
amples,  the  following  may  be  used: 

7)9+83  5)8/783  6)8+44  7)8/737  8)8+57 
3)8/759  4)4/270  5)8/794  4)8+53  2)9,877 


1 

2 

3 

4 

5 

6 

7 

8 

9 

ITT 

1)2 

1)3 

1+4 

1  +5 

1+6 

1  + 

1  + 

1+ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2+ 

2)4 

2)6 

2+8 

2+0 

2+2 

2+4 

2+6 

2+8 

1 

2 

3 

4 

5 

6 

7 

8 

9 

3)3 

3)6 

3+9 

3+2 

3+5 

3+8 

3+1 

3+4 

3+7 

1 

2 

3 

4 

5 

6 

7 

8 

9 

4)4 

4)8 

4+2 

4+6 

4)20 

4)24 

4+8 

4+2 

4+6 

1 

2 

3 

4 

5 

6 

7 

8 

9 

5)5 

5+6 

5+5 

5)20 

5)25 

5+6 

5+5 

5+6 

5+5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

6+ 

6+2 

6+8 

6)24 

6)30 

6+6 

6+2 

6+8 

6+4 

1 

2 

3 

4 

5 

6 

7 

8 

9 

7)7 

7+4 

7)21 

7)28 

7+35 

7+2 

7+9 

7+6 

7+3 

1 

2 

3 

4 

5 

6 

7 

8 

9 

8+ 

8+6 

8)24 

8)32 

8+40 

8+8 

8+6 

8+4 

8+2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

9)9 

9+8 

9)27 

9)36 

9)45 

9+4 

9+3 

9)72 

9+1 

NOTES 
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*  In  Ex.  8,  10,  12,  and  15,  there  are  not  enough  thousands  to  divide  and  show  at  least  1 
in  thousand’s  place  for  the  quotient.  In  Ex.  7,  9,  11,  13,  and  14,  there  are. 


Ex.  8,  10,  12,  15  *  Ex.  7,  9  11,  13,  14 

3-place  numeral  ?Aa  4-place  numeral?  a  Why?* 

2,300 

500 

2,100 

7.  2)4,600 

10.  9)4,500 

13.  4)8)460 

800 

1,100 

1.500 

8.  7)5,600 

11.  7)7,700 

14.  5)73o6 

3,100 

700 

600 

9.  3)9,300 

12.  6)4,200 

15.  8)4366 

16.  3)8,247  Explain  the  work  in  the 

-o  1  «  | 

box. 

g  1  «  1 

3  !  £  1 .. ,  „ 

A  f  C  I  r  1  O 

S|e!^I0 

17.  Find  all  the  mistakes  you  can  m 

2,|7|4|9 

Ex.  a  and  in  Ex.  b. 

664 

95 

3)8,!  214;  7 

flM 

1,846 

6 !  !  1 

(3X2  thousands) 

a.  6)3,985 

b.  4)7,582 

2! 2!  | 

36 

4 

2  i  1 !  1 

(3X7  hundreds) 

34§ 

Tm| 

^  25 

34 

!  1*21 

(3X4  tens) 

it 

348 

1  — 1  "f . 

j  2 1 7 

i6 

J  2 1 7 

(3  X  9) 

R  1 

2? 

R,_|0 

22 

1 

R  6 

2,749,  R0 

nuns  m**.*m<*  aw*#  •**#**•***»<***«  t*^tx.a*** 

[W] 

am,*  '  * 

l  *  ****  *.******4  4MM  A*- 

Copy,  divide. 

and  check  by  using 

a 

number  sentence  and  testing  it.  Samp|e  ch< 

sck:  Ex. 

19.  9,487=  (6x  1,581)  -H  1 

725,  R0 

18.  9)6)525 

2,962, R0 

21.  3)8,886 

24. 

985, R3 

9)8)868 

27. 

841, R0 

8)6,728 

1,581, R1 

1,249,R3 

1 ,398,  R0 

1,774,R2 

19.  6)9,487 

22.  8)9,995 

25. 

7)9,786 

28. 

4)7,098 

764, R0 

20.  7)5,348 

879, R0 

23.  5)4,395 

26. 

1 ,642, R2 

6)9,854 

29. 

832, R2 

9)7,490 
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*  Examine  pupils’  work  carefully  to  see  if  they  understand  when 
renaming  of  thousands  is  necessary. 


*  Practice  in  Division 


[W] 


Copy,  divide,  and  check. 


1. 

$2 1.24.R2<t 

4)$84.98 

6. 

$41.60  - 

9  $4.62, R2tf 

11. 

2,918, R1 

2)5)837 

2. 

1,984  -T-  7  283, R3 

7. 

937, R2 

7]636l 

12. 

948.R2 

4,742  -  5 

3. 

$9,888  -s-  8$i,236,ro 

8. 

$87.80  -s- 

4  $21 .95, R0 

13. 

$9.73, R6« 

$87.63  4-  9 

678.R0 

$9.86. R2<t 

4. 

$40.96  -7-  6  $6.82,R4tf 

9. 

8)5324 

14. 

7)$69.04 

5. 

$4.11. R0 

5)$20.55 

10. 

$80.37  4- 

9  $8.93, R0 

15. 

4,526  R1 

9,053  4  2 

Extra  Examples.  Work  Set  76. 


Do  You  Like  to  Try  New  Things? 

Enrichment  [w] 

1.  Write  two  different  examples  in  which  Answers  w;n  vary. 

a.  the  dividend  is  shown  with  a  4-place  numeral; 
the  divisor  is  7 ;  the  answer  has  a  3-place  numeral. 

b.  the  dividend  is  shown  with  a  4-place  numeral; 
the  divisor  is  6 ;  the  answer  has  a  4-place  numeral. 

c.  one  factor  is  8;  the  other  is  shown  by  a  3-place 
numeral;  the  product  is  shown  by  a  3-place  numeral. 

d.  one  factor  is  3;  the  other  is  shown  by  a  3-place 
numeral;  the  product  is  shown  by  a  4-place  numeral. 

2.  Without  dividing,  for  each  of  Ex.  a-e,  copy  the 
answer  which  you  think  is  closest  to  the  correct  one. 


a.  7)4,277 

875 

1,749 

611 

611 

b.  1,387  x  6 

8,322 

2,075 

985 

8,322 

c.  2,486  X  4 

780 

1,100 

9,944 

9,944 

d.  8)6,072 

759 

8,112 

7,685 

759 

e.  9)8,766 

8,086 

9,500 

974 

974 
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Teaching 

Pupil’s  Objective 

To  have  practice  in  division  examples  with  3- 
place  and  4-place  numerals. 

Background 

The  activities  suggested  in  the  enrichment  ma¬ 
terial  require  that  pupils  put  into  use  some  under¬ 
standings  they  have  been  building  while  learning 
the  basic  skills  in  multiplication  and  division.  For 
instance,  if  the  child  knows  that  the  dividend  is 
shown  with  a  4-place  numeral  and  the  quotient  is 
shown  with  a  3-place  numeral,  then  he  should 
know  that  no  multiple  of  the  divisor  can  be  sub¬ 
tracted  from  the  thousands.  Consequently,  for  the 
dividend,  he  will  write  a  4-place  numeral  that 
shows  a  lesser  number  of  thousands  than  the  divisor. 
Other  relationships  of  this  type  come  into  play.  If 
your  pupils  do  not  have  complete  command  of  the 
terminology  used  in  the  text,  give  them  help  of 
the  type  suggested  in  the  Pre-Book  Lesson. 

Pre-Book  Lesson 

•  Write  on  the  board  the  terms  “factor,”  “prod¬ 
uct,”  “dividend,”  “divisor,”  and  “quotient.”  Ask 
pupils  to  tell  what  each  word  means.  (See  Back¬ 
grounds  on  Teacher’s  Pages  76  and  77,  and  176.) 
Be  sure  to  have  pupils  write  examples  to  show  that 
they  understand  the  meanings  of  the  terms.  Write 
the  following  forms  on  the  board: 

factor  quotient 

factor)  product  divisor)dividend 
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The  first  form  suggests  an  example  in  division  with 
remainder  zero.  Have  such  an  example  written  on 
the  board.  The  second  form  suggests  an  example 
in  division  with  remainder  either  zero  or  greater 
than  zero.  Have  examples  for  this  form  written  on 
the  board. 

•  If  your  pupils  need  review  of  rounding  num¬ 
bers  for  the  purpose  of  making  estimates,  it  would 
be  appropriate  to  do  some  review  work  at  this 
time  with  rounding  and  estimating. 

Using  the  Text  Page 

More  capable  children  should  be  able  to  proceed 
independently  with  the  written  work.  You  may 
wish  to  work  some  examples  at  the  top  of  the  page 
orally  with  slower  learners  before  assigning  them 
that  section  as  written  work. 

Individualizing  Instruction 

•  All  pupils  should  have  the  opportunity  to  en¬ 
gage  in  work  similar  to  the  enrichment  activity. 
Provide  an  oral  lesson  in  which  children  may  work 
at  the  board.  Have  children  tell  why  they  wrote 
each  of  their  examples. 

If  these  pupils  work  Ex.  2,  they  should  be  able 
to  state  something  as  follows: 

a.  The  answer  should  be  about  600. 

b.  The  answer  should  be  greater  than  6,000. 

c.  The  answer  should  be  greater  than  8,000. 

d.  The  answer  should  be  near  700. 

e.  The  answer  should  be  less  than  1,000. 

•  Use  Extra  Examples  Set  76  as  needed. 
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Teaching 

Pupil’s  Objectives 

(a)  To  check  the  results  of  problem-solving;  and 
(b)  to  write  the  correct  answers  to  problems  with 
incorrect  solutions. 

Background 

Frequently,  we  encounter  a  problem  situation  in 
which  an  answer  is  given.  Or,  someone  may  tell 
us  his  solution  to  a  problem  he  encountered.  It  is 
a  desirable  practice  to  make  a  quick  mental  check 
of  the  problem  and  find  its  solution  independently 
so  as  to  determine  the  accuracy  of  the  given  solu¬ 
tion.  We  need  to  emphasize  such  checking  with 
pupils. 

Each  written  problem  on  page  181  has  a  solution 
given.  For  some,  the  solution  is  correct;  for  others, 
it  is  incorrect.  One  of  the  four  operations  is  used 
in  finding  the  solution.  Consequently,  in  checking 
accuracy,  the  child  must  read  the  information  care¬ 
fully,  decide  what  operation  would  be  most  appro¬ 
priate,  and  then  find  a  solution.  In  most  of  these 
problems,  the  solution  can  be  arrived  at  mentally. 

For  some  children,  the  writing  of  a  mathematical 
sentence  for  the  problem  is  an  important  first  step 
toward  finding  the  solution.  For  others,  transla¬ 
tion  in  writing  is  not  necessary. 

Pre-Book  Lesson 

•  Write  a  problem  statement  on  the  board  some¬ 
thing  like  the  following: 

If  6  hot  dogs  make  one  pound,  210  hot 
dogs  will  make  33  pounds. 

Ask  children  if  the  statement  is  true  or  false. 
Have  them  tell  why  it  is  true  or  false.  Then,  ask 
a  child  what  needs  to  be  changed  to  make  a  true 
statement.  (At  this  point,  be  careful  because  it  is 
possible  to  change  any  one  of  the  numbers  in  the 
problem  to  make  it  a  true  statement.)  Concen¬ 
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trate  on  changing  the  answer  33  to  make  a  true 
statement. 

•  Write  another  statement  for  which  a  differenl 
operation  is  necessary.  Analyze  and  discuss  it  in 
the  same  way. 

Using  the  Text  Page 

Point  out  to  the  children  that  some  of  the  prob¬ 
lem  statements  on  the  text  page  are  true  and  some 
are  false.  They  are  to  determine  which  are  false 
and  then  change  the  answer  (underlined)  so  the 
statement  will  be  true. 

Individualizing  Instruction 

•  Slower  learners  may  find  it  helpful  to  use  objects 
or  draw  arrays  to  assist  them  in  finding  solutions, 

•  All  pupils  may  write  mathematical  sentences 
for  the  problems  after  they  have  completed  the 
text-page  assignment.  (The  situation  sentence  foi 
Ex.  3  is  an  addition  sentence  while  the  working 
sentence  is  a  subtraction  sentence.) 

•  After  all  pupils  have  completed  the  writter 
work,  conduct  an  oral  discussion  of  the  problen 
situations,  the  operations  for  solving,  and  the  ways 
in  which  children  changed  the  answers  in  the  state¬ 
ments  to  make  the  statements  true. 

•  Use  Extra  Problems  Set  42  as  needed. 

Looking  Ahead 

In  the  near  future  your  pupils  will  be  doing 
work  which  involves  numerals  with  0  in  one  oi 
more  places.  Have  pupils  write  the  following 
numerals  in  expanded  form  to  enhance  under¬ 
standing. 

4,052  501  950 

6,700  2,060  6,004 

1,008  7,804  8,030 
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Finding  Errors 

Problem-solving ;  A.,  S.,  M.,  D.  [W] 

Some  of  the  underlined  numerals  in  Ex.  1-10  are  wrong. 

See  if  you  can  find  them.  On  your  paper  write  the 
correct  numeral  for  each  of  Ex.  1-10. 

1.  Tommy  has  63  blocks.  He  is  packing  9  in 
each  box.  He  needs  7  boxes.  7  is  correct. 

2.  One  third  of  Tommy’s  blocks  have  letters 
on  them.  He  has  23  lettered  blocks.  21 

3.  Tommy  has  packed  40  of  his  63  blocks.  He 
has  33  more  to  pack.  23 

4.  From  the  ground  to  the  top  floor  of  Mr. 

Blair’s  store,  there  are  54  stairs.  John  took  big 
steps,  2  stairs  at  a  time.  To  get  to  the  top  floor,  he  took 

27  big  StepS.  27  is  correct. 

5.  Fred  took  big  steps  of  3  stairs.  In  15  big 
steps,  he  climbed  45  stairs.  45  is  correct. 

6.  An  8*  stamp  and  a  15*  stamp  cost  25*.  23* 

7.  From  a  string  96  in.  long,  Ella  cut  18  shorter 
pieces,  each  6  in.  long.  16 

8.  The  top  of  a  pine  tree  is  65  ft.  high.  The 
top  of  another  is  18  ft.  lower  or  47  ft.  high.47  is  correct.  1 | 

9.  If  one  pan  holds  18  small  cookies,  4  pans  of 
the  same  size  hold  72  of  the  cookies.  72  is  correct. 

10.  For  96*,  you  can  buy  12  candy  bars,  at  8*  each.  96«  is  correct. 

♦  Extra  Problems.  Work  Set  42. 
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Problems  from  a  Graph 

[w] 

The  graph  above  shows  the  number  of  bushels  of  corn 
raised  on  the  Sanford  farm  each  year  for  8  years.  On 
the  scale,  the  numbers  shown  are  rounded  to  the  nearest 
hundred  for  picturing  the  change  from  year  to  year. 

Using  the  graph,  see  if  you  can  write  ten  problems 
about  the  corn  raised  on  the  Sanford  farm.  Problems  win  vary. 


Right  or  Wrong?  Why? 

[o1 

1.  When  you  multiply  289  by  any  whole  number,  the 
product  cannot  be  less  than  289.  wrong;  0x289=0 

2.  If  you  have  a  set  of  15  balls,  you  can  make  5  equiva¬ 
lent  subsets  of  3  balls.  Right;  15^5  =  3;  15^3  =  5 

3.  The  weight  of  1  lb.  of  sand  is  the  same  as  the  weight 
of  1  lb.  of  feathers.  Right 


4.  It  is  a  longer  time  from  1:00  a.m.  to  6:00  a.m.  than 
from  6:00  p.m.  to  l'OO  a  m  Wrong;  1:00  A  M- to  6:00  A-M- !s  5  hours. 

6:00  P.M.  to  1:00  A.M.  is  7  hours. 

5.  If  a  candy  stick  is  broken  into  5  pieces,  each  piece 
is  always  one  fifth  of  the  whole.  *rnon£s 


Wrong.  The  pieces  may  be  different 
.  To  be  fifths  the  pieces 
must  be  all  of  the  same  size. 
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Teaching 

Pupil’s  Objectives 

(a)  To  be  able  to  read  and  interpret  a  line  graph; 
(b)  to  write  problems  based  on  information  in  a  line 
graph;  and  (c)  to  judge  whether  information  given 
in  problems  is  reasonable  or  unreasonable. 

Background 

Thus  far,  many  different  relationships  have  been 
explored  and  expressed  in  graphs,  tables,  or  charts. 
The  line  graph  at  the  top  of  text  page  182  pairs  the 
yield  number  of  bushels  of  corn  with  the  year  of 
the  harvest.  It  is  important  to  note  that  the  yield 
varies  from  year  to  year  and  that  no  pattern  of 
yield  can  be  identified.  The  yield  may  be  related 
to  several  factors — rainfall  and  number  of  acres 
planted,  to  name  but  two.  It  is  important  that  pu¬ 
pils  see  the  relation  that  may  exist  between  two 
variables. 

Pre-Book  Lesson 

The  line  graph  on  text  page  145  shows  a  relation 
between  temperature  and  the  time  of  day.  You 
may  wish  to  refer  to  that  page  as  a  basis  for  dis¬ 
cussion  or  you  may  direct  pupils  to  make  a  simple 
line  graph  using  information  obtained  from  your 
classroom  or  school.  Perhaps  from  local  news¬ 
papers  you  can  find  the  time  of  sunset  for  six  con¬ 
secutive  Mondays.  Or,  perhaps  a  time-and-tide 
table  is  available  from  which  the  morning  low  tide 
each  day  for  a  period  of  a  week  can  be  recorded. 
Make  sure  all  pupils  understand  the  pairing  of  in¬ 
formation  that  is  recorded  by  the  line  graph. 
They  should  know  how  to  interpret  the  graph. 
Have  some  pupils  ask  questions  about  the  graph 
and  have  other  pupils  answer  them. 


Page  182 

Using  the  Text  Page 

•  More  capable  children  should  be  able  to  write 
problems  based  on  the  information  recorded  by 
the  line  graph.  However,  with  slower  learners  you 
should  carry  on  a  discussion  about  the  line  graph 
and  the  information  it  conveys  prior  to  the  inde¬ 
pendent  work.  Then,  have  them  write  just  five 
questions  about  the  graph.  Questions  like  the  fol¬ 
lowing  should  be  expected: 

a.  Between  what  two  years  did  the  greatest  drop 
occur  in  the  number  of  bushels  of  corn  raised? 

b.  How  much  more  corn  was  raised  in  1964  than 
in  1960? 

c.  In  which  year  was  the  same  amount  of  corn 
raised  as  in  1958? 

•  The  oral  lesson  at  the  bottom  of  the  text  page 
should  give  you  an  opportunity  to  assess  some  of 
the  understandings  possessed  by  your  pupils.  After 
a  child  has  read  the  exercise,  have  him  tell  whether 
the  statement  is  true  or  false.  Then,  ask  for  ex¬ 
planations.  Ask  children  to  tell  why  they  think  the 
statement  was  made. 

Individualizing  Instruction 

•  Some  pupils  may  be  assigned  to  find  informa¬ 
tion  that  may  be  used  for  preparing  a  line  graph. 
Appropriate  data  may  be  found  in  your  science  or 
social-studies  program.  Frequently,  information 
from  a  health  lesson  may  be  adapted  for  this  pur¬ 
pose.  Be  sure  that  pupils  recognize  that  they  are 
using  paired  bits  of  information  but  not  always  the 
pairing  of  two  numbers. 

•  Have  different  children  read  the  questions  they 
wrote  about  the  line  graph.  Questions  may  be 
exchanged  or  duplicated  for  all  pupils  to  work. 
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Pupil's  Objectives 

(a)  To  review  all  the  division  facts;  and  (b)  to 
learn  more  about  division  when  0  shows  the  quo¬ 
tient. 

Background 

Zero  has  been  found  to  be  unique  in  several 
ways: 

For  the  addition  of  whole  numbers,  zero  is  the 
identity  element.  This  property  has  been  stated: 
When  0  is  an  addend,  the  sum  is  equal  to  the  other 
addend. 

In  multiplication,  0  was  found  to  be  unique  in 
that  the  product  is  always  0  if  one  factor  is  0. 
Thus,  4X0  =  0  and  0  X  495  =  0. 

In  division,  0  plays  a  unique  role  again.  If  0 
is  divided  by  any  number  other  than  0  (we  don’t 
divide  by  0),  the  result  is  0  (as  0  -5-  4  =  0).  This 
property  of  0  is  consistent  with  what  was  learned 
about  0  in  multiplication.  If  0  is  a  factor,  the 
product  is  0  (as  0  X  n  =  0).  Notice  that  0  is  the 
greatest  multiple  of  the  divisor  that  can  be  sub¬ 
tracted  from  the  dividend  in  each  of  Ex.  7-23,  and 
so,  as  in  Ex.  1-6,  0  is  shown  for  the  quotient. 

Now,  let  us  look  at  the  possible  case  for  0  as  a 
divisor  when  a  is  any  number  other  than  0.  Then, 
a  -s-  0  equals  the  number  n,  such  that  n  X  0  =  a. 
But,  we  just  stated  that  0  X  n  =  0,  so  b  X  0  =  0. 
Also,  we  stated  that  a  is  any  number  other  than  0. 
So,  the  statement  n  X  0  =  a  is  ambiguous  or  mean¬ 
ingless.  To  avoid  difficulty,  it  is  agreed  that  a  -s-  0 
is  an  ambiguous  expression  and  division  by  zero  is 
not  permissible. 

So,  0  may  be  divided  by  any  number  (other 
than  0)  and  the  answer  is  0,  but  0  may  not  be  a 
divisor.  There  is  no  particular  need  to  make  an 
issue  of  0  as  a  divisor  with  pupils  at  this  time. 

Pre-Book  Lesson 

•  Place  8  objects  (pencils,  blocks,  and  so  on)  in 
a  box,  but  do  not  permit  pupils  to  know  the  con¬ 
tents  of  the  box.  Say,  “In  the  box  are  some  ob¬ 
jects.  If  four  people  share  them  equally,  how  many 
will  each  person  get?”  In  guided  discussion,  elicit 


from  pupils  that  they  must  know  the  number  of 
objects,  and  that  they  can  use  division  to  find  the 
solution. 

•  Repeat  the  activity  with  9  objects  shared 
equally  among  3  children;  12  objects  shared 
among  6  children;  and  so  on.  Each  time,  have  a 
child  count  the  objects  and  then  divide  to  find  the 
solution. 

•  Take  all  objects  out  of  the  box.  Holding  the 
empty  box,  ask  5  children  to  share  the  objects. 
Since  there  are  no  objects  in  the  box,  each  child 
will  receive  none.  Write  the  example  5)0  on  the 
board.  Then  ask,  “Suppose  3  children  share  the 
objects,  how  many  will  each  child  get?”  Guide 
pupils  to  state  in  their  own  words  that  0  divided  by 
any  number  equals  0.  Show  the  division  fact  for 
each  example  given. 

•  Place  7  objects  in  the  box.  Ask  3  children  to 
share  them  equally.  Direct  pupils  to  see  that  1  ob¬ 
ject  will  be  left  over  after  each  child  receives  2 
objects.  Write  the  example  on  the  board,  showing 
the  remainder.  Repeat  similar  examples  in  which 
a  remainder  results  each  time. 

Place  4  objects  in  the  box  (making  sure  pupils 
do  not  know  the  contents).  Ask  5  children  to 
share  the  objects  equally.  This  time,  they  should 
see  that  no  child  can  have  even  1  object  and  that 
4  objects  will  be  left  over.  Write  the  example  on 
the  board.  Ask  children  to  tell  the  greatest  multi¬ 
ple  of  5  that  can  be  subtracted  from  4.  In  this 
case  it  is  0.  0X5  =  0,  so  the  factor  0  is  shown 
for  the  quotient  and  the  product  0  is  subtracted 
from  5,  leaving  a  remainder  4. 

Using  the  Text  Page 

•  The  oral  activity  at  the  top  of  the  page  may 
be  used  any  time  (and  many  times).  Have  pupils 
work  with  a  partner.  The  children  should  take 
turns  saying  to  each  other  the  answers  to  the  D. 
examples. 

•  The  oral  work  in  the  middle  of  the  page  should 
serve  as  an  extension  and  summary  of  the  Pre-Book 
activity.  After  this'  work,  pupils  should  be  able  to 
proceed  with  the  written  work  at  the  bottom  of 
the  page. 
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*  In  each  of  Ex.  1-23,  0  is  the  greatest  multiple  of  the  divisor  that  can  be 
subtracted  from  the  dividend. 


How  Well  Do  You  Know  the  D.  Facts? 

Products  as  great  as  81  [O] 

Turn  to  rows  1-7  at  the  top  of  page  178.  Say  answers 
by  rows,  then  by  columns. 


*  0  as  the  Answer  in  Division 

[O] 

1.  Sam  shot  3  arrows,  getting  the  same  score 
each  time.  His  total  score  for  the  3  arrows 
was  0.  What  was  his  score  for  each  arrow? 

0  4-  3  =  n 

He  made  0  points  each  time.  Why  ? 

_0 

0-3  =  0  3)0 

0  divided  by  any  counting  number  equals  0. 


Say  the  answer  for  each  of  Ex.  2-6. 

J  _o  _o 

2.  0  v  7  o  3.  0  v  5  o  4.  4)0  5.  9)0  6.  0  ^  2o 


7.  If  Sam  had  4  arrows,  could  he  share  them  equally 
among  5  boys?  4  4-  5  =  n 

Could  each  boy  get  one  arrow?NoWhy? 

In  the  box,  the  work  is  written  to  show  that  the  answer 

for  5)4  is  0,  R4. 

twi 


For  each  of  Ex.  8-23,  write  the  work,  as  in  the  box. 


8. 

0,R4 

6)4 

0,R5 

12. 

3  - 

5  0,R3  16. 

6  4- 

7  0,  R6 

20. 

9. 

8)5 

0,R2 

13. 

4  4- 

7o,R4  17. 

3  4- 

4  0,R3 

21. 

10. 

3)2 

0,R7 

14. 

1  4- 

4  o,r  i  18. 

6  4- 

9  0,  R6 

22. 

11. 

9)7 

15. 

6  4- 

8  0,R6  19. 

1  4- 

3  0,R  1 

23. 

,R7 


_0,  R5 

)5 

0,R  1 


,R4 


_0 

5)4 

0 

R  4 
0,  R4 
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c 

o 

H 


8)8 

8 


R 


{/5 

w 

c 

c 

0 


0 


0 

0 

0 


10,  R0 


n 

10 

8)85 

8_ 

5 

o 

R  5 
10,  R5 


C 

10 

8)85 

8_ 

R  5 

10,  R5 


0  in  One’s  Place  for  the  Quotient 

Remainder  0  or  greater  than  0  [O] 

1.  Eighty  Chinese  rice  bowls  were  on  a  shelf  in  stacks 
of  8.  How  many  stacks  were  there?  80  8  =  n 

a.  In  Ex.  A,  why  is  0  written  in  one’s  place  for  the 

quotient?  Dividing  ones:  0  -5-  8  =  0 

b.  What  is  the  remainder?  o 


2.  If  there  had  been  85  rice  bowls,  instead  of  80,  how 
many  stacks  of  8  would  there  have  been? 


a.  In  Ex.  B,  why  is  0  written  in  one’s  place  for  the 

quotient?  Divid  ing  ones:  5^8  =  0,  R5 


b.  Explain  why  the  answer  is  10,  R5.  There  would  hove  been  10 

stacks  of  tne  same  size  and  5  rice  bowls  left  over. 

c.  Does  the  5  stand  for  stacks  or  rice  bowls ?v Why?  v 

.  .  rice  bowls.  See  “tx.  b. 

d.  1  he  work  m  Ex.  C  is  a  short  way  of  doing  the  work 


for  Ex.  B. 


p  i  -  it  d  oes  not  show  subtracting  0,  the  greatest  multiple 
i>Apwm.  that  can  be  subtracted  when  dividing  the  ones. 


On  the  board,  work  each  of  Ex.  3-6,  as  in  Ex.  C. 

140>R4  1,680,R3  $1.80,R3*  $12.90,R5? 

3.  7)984  4.  416,723  5.  4)$7.23  6.  6)577.45 


[W] 

Write  your  work  for  each  of  Ex.  7-33. 


120,R5  670,R0  $6.30,R0 


7. 

8]%5 

11. 

4,690  7 

15. 

$18.90  ^  3 

$1.40,R3* 

850,  R7 

1,982,R0 

8. 

7TS9~83 

12. 

7,657  -  9 

16. 

3,964  -s-  2 

$0.90,  R0 

$8.40,R5* 

$9.70,R8<^ 

9. 

6l$V40 

13. 

$67.25  +  8 

17. 

$87.38  4-  9 

980,R3 

970, R0 

$5.70,  R4< 

10. 

4)3,923 

14. 

8,730  ^  9 

18. 

S28.54  -  5 

184 


Teaching  Pages  184  and  185 


Pupil’s  Objectives 

(a)  To  learn  how  to  deal  with  0  when  it  is  in 
one’s  place  for  the  quotient;  (b)  to  have  written 
practice  in  division;  and  (c)  to  write  problems 
based  on  information  given  in  a  story. 

Background 

Zero  seems  to  present  special  difficulties  for  many 
pupils  regardless  of  the  operation.  For  example, 

0  0  may  be  given  the  sum  2  because  there  are  two 

of  them — that  is,  two  0’s.  In  division,  the  response 
to  0-5-2  is  sometimes  incorrectly  given  as  2. 

Part  of  the  learning  difficulty  in  the  past  prob¬ 
ably  stemmed  from  learning  the  0-facts  before  they 
had  any  usefulness  and  from  learning  them  by  rote 
memorization  as  independent  and  separate  items. 
In  this  program,  the  0-facts  have  been  withheld 
until  they  are  needed  in  computation,  and  then 
generalizations  are  given  that  put  sense  into  them. 
Pupils  should  find  this  approach  makes  learning 
the  0-facts  in  division  very  easy.  In  the  previous 
lesson,  pupils  divided  0  and  numbers  of  ones  which 
resulted  in  0  for  the  quotient;  in  this  lesson  that 
knowledge  is  used  in  work  when  2-,  3-,  and  4-place 
numerals  show  dividends. 

Examples  like  Ex.  1  and  2  on  text  page  184  may 
be  objectified  with  concrete  materials.  Such  work 
will  help  review  division  in  general  and  at  the 
same  time  will  help  explain  the  zero  obtained  for 
the  quotient  in  the  written  example.  The  children 
must  eventually  arrive  at  the  point  where  the  ab¬ 
stract  work  can  be  done  easily,  so  they  must  be 
guided  in  that  direction.  This  may  be  done  by 
stressing  the  similarity  between  the  work  of  the 
previous  page  and  that  on  text  page  184.  (Both 
involve  0  for  the  quotient.) 

An  important  phase  of  the  problem-solving  pro¬ 
gram  in  this  series  is  presented  for  the  second  time 
at  the  bottom  of  text  page  185.  Similar  work  was 
provided  on  text  page  136.  Pupils  read  a  story  in 
which  a  great  deal  of  quantitative  information  is 
given.  The  task  is  to  write  problems  using  this 
information.  The  ability  to  create  problems  based 
on  given  data  reflects  understanding  of  problem 


situations,  an  essential  ingredient  in  problem¬ 
solving.  Problem-solving  skills  are  enhanced  by 
focusing  on  the  creating  of  problems  as  well  as  on 
the  solving  of  them. 

Pre-Book  Lesson 

•  Start  with  a  natural  or  contrived  situation 
like  the  following: 

We  have  40  sheets  of  construction  paper  to 
place  on  the  4  art  tables.  If  we  put  the  same 
number  of  sheets  on  each  table,  how  many 
will  each  table  have? 

Ask  a  child  to  write  the  mathematical  sentence 
on  the  board  for  the  problem  situation  (40  -4-4  =  n). 
Children  may  solve  the  problem  concretely  and 
then  write  the  algorithm.  Be  sure  they  understand 
the  need  for  the  0  in  one’s  place  for  the  quotient 
(0  is  being  divided).  If  necessary,  present  two  or 

three  other  examples  like  7)70,  5)50,  and  so  on. 

•  Change  the  problem  situation  so  that  there  are 
42  sheets  of  construction  paper  to  be  separated 
among  4  tables  with  each  table  receiving  the  same 
number  of  sheets.  In  this  example,  a  0  will  be  in 
one’s  place  for  the  quotient  (0  is  the  greatest  mul¬ 
tiple  of  the  divisor  that  can  be  subtracted  and 
0  for  the  quotient  and  a  remainder  2  will  result). 
Work  two  or  three  other  examples  of  this  type 
(5)253,  7)564).  Guide  pupils  to  state  in  their  own 
words  something  about  the  0  in  one’s  place  for 
the  quotient  when  dividing. 

Using  the  Text  Pages 

•  The  oral  work  in  Ex.  1-6  should  build  ade¬ 
quate  background  to  enable  pupils  to  do  the  written 
exercises  independently.  It  may  be  necessary  to 
engage  slower  learners  in  more  extensive  oral  work 
and  concrete  demonstrations  before  assigning  writ¬ 
ten  work. 

•  More  capable  children  should  be  able  to  proceed 
independently  with  the  writing  of  problems  for 
the  story  on  page  185.  Slower  learners  may  need 
help  with  reading  the  story  before  they  start  writ¬ 
ing  problems.  You  may  assign  a  more  capable  child 
to  each  slower  learner  (or  group)  to  help  with  the 
reading  and  understanding  of  new  words. 
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Individualizing  Instruction 

•  If  you  have  materials  for  a  ringtoss  game  or  a 
beanbag  throw,  let  children  toss  at  a  target  suffi¬ 
ciently  far  away  to  be  impossible  to  reach,  thus  ob¬ 
taining  a  total  score  of  0.  The  resulting  problem 
situation  is  then  akin  to  the  following: 

In  a  game  of  ringtoss,  Dave  scored  the 
same  each  try.  His  total  score  for  4  tries  was 
0.  What  was  Dave’s  score  for  each  try? 

Write  the  example  4)0.  Children  should  have  no 
difficulty  in  completing  the  division  (with  the 
quotient  0). 

•  All  pupils  may  find  the  number  for  n  in  each 
sentence. 


(9 

X 

7) 

+  6 

=  n 

(5 

X 

n) 

+  4  = 

=  44 

(8 

X 

6) 

+  4 

=  n 

(n 

X 

8) 

+  6  = 

=  62 

(5 

X 

9) 

+  3 

=  n 

(7 

X 

n) 

+  5  = 

=  54 

(8 

X 

9) 

+  7 

=  n 

(9 

X 

8) 

+  n  = 

=  77 

(5 

X 

7) 

+  7 

=  n 

(7 

X 

n) 

+  4  = 

=  67 

(8 

X 

8) 

+  5 

=  n 

in 

X 

9) 

+  3  = 

=  84 

(7 

X 

6) 

+  6 

=  n 

(9 

X 

n) 

+  5  = 

=  59 

•  Multiplication  should  be  used  to  complete  each 
box  below.  To  find  the  factors  to  be  multiplied: 
(1)  read  across;  (2)  read  down.  The  product  of 
the  two  factors  shown  in  the  right  column  should 
equal  the  product  of  the  two  factors  shown  across 
the  bottom  (as  the  multiplication  sentences  below 
indicate). 


•  Use  Extra  Examples  Set  77,  as  needed. 


NOTES 
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Be  careful!  Not  all  answers  have  0 

$4.80,  R3<f  $5.45,R4<£ 

in  one’s  place. 

685, R0 

19. 

6)528.83 

746,  R2 

24. 

$43.64  4-  8 

457, R0 

29. 

2,740  4-  4 

$7.1 2,  R0 

20. 

5)3,732 

$32.87,R24 

25. 

1,828  4-  4 

$4.41,  R5* 

30. 

$49.84  4-  7 

4,320,R 1 

21. 

3)$98.63 

$9.60, R74 

26. 

$39.74  4-  9 

$26.20,R0 

31. 

8,641  4  2 

820, R3 

22. 

8)576.87 

$  14. 11.R44 

27. 

$78.60  4-  3 

$9.70,  R4<* 

32. 

6,563  4  8 

581, R0 

23. 

6)584.70 

28. 

$48.54  4-  5 

33. 

5,229  4  9 

Extra  Examples.  Work  Set  77. 


Problems  in  a  Story 


[w] 


Read  the  following  story.  Then  see  if  you  can  write 
six  problems  using  numbers  shown.  Make  sure  that 
your  problems  do  not  contain  unnecessary  information. 

Mr.  Albert  and  Ted  went  to  a  store  to  buy  a  small 
radio.  Ted  wanted  to  help  pay  for  it.  He  had  saved 
$7.75  in  5  weeks  by  doing  jobs  around  the  house. 

They  liked  two  radios,  one  costing  $36.75  and  the 
other,  $27.98.  They  bought  the  less  expensive  radio 
and  Mr.  Albert  paid  for  it  with  two  $20.00  bills. 

With  his  change  and  some  of  Ted’s  money,  Mr.  Albert 

bought  a  radio  table  for  $14.50. 

After  buying  15  ft.  of  extra  cord  at  9<£  a  foot,  they  took 

everything  home  in  their  car. 

[O] 

Select  your  best  problem  for  board  work  if  the  teacher 
calls  on  you.  Under  it,  write  the  w-sentence  for  the 
problem  situation,  also  “A.,”  “S.,”  “M.,  or  D.  to 
tell  the  operation  to  use,  and  then  the  work  for  solving 

the  problem. 


185 


11. 


Can  You  Finish  These  Examples? 

A.,  S.,  M.,  D.  [W] 


1. 


6. 


8. 


7  6 

?,5?6 
—  5?78? 
1,?79 

786 

2  05 

+  ?,4?? 

3,191 
0  8 

$?.?8 


Copy  and  finish  Ex.  1-12. 
2.  $?.9?  $4.97  3.  54 

7 

X  8  or  X  8 


$6??6 

6  5 

?,3?6 
—  4,  ?8  ? 
1,468 


n  $0.98 
X  /  or  X  7 


$6.86 


$39??6  $39-76 

9  38 

'  5  4  *  ' 

—  4,  ?96 
5,042 

656 


448 

o 

2,73? 
+  4,3?59 


8 


?,  1 93 


7? 

8 

5?8 

3  16 

+  ?89 
1,124 


10.  $0.89 
8 

X? 


$7?.12 


4. 


12. 


3 

7?7 


?)5,898 

56 

29 

4 

2? 
5^ 
5? 
R  ?2 


$1.78 

X?4 

$  ?fl2 


a. 


6  9 

2,?8? 

2)?,3?? 

5  7  9 

4_ 

1  3 
1  2 
l?7 
16 
19 
18 
R  1 


*  When  the  Remainder  Is  Always  Zero 

Test  for  divisibility  by  2;  by  3  [O] 

1.  Say  the  answers.  457 

a.  2)l8V9  b.  2)12  6  c.  2)8  <1.  2)l0  e.  2)14 

2.  Is  each  dividend  shown  in  Ex.  1  an  even  number 

or  is  it  an  odd  number?  even  number 


3.  Is  each  dividend  shown  in  Ex.  1  a  multiple  of  2;  that 
is,  is  the  remainder  for  the  division  0?  Yes 

4.  On  the  board,  copy  and  complete:  Every  even 
number  is  a  multiple  of  ? 2.  The  remainder  for  dividing 

an  even  number  by  2  is  ?  °. 

5.  For  dividing  by  2,  is  the  remainder  0  when  the 
dividend  is  an  odd  number?  No 


*  If  pupils  understand  the  tests  for  divisibility,  they  may  identify,  without 
computation,  multiples  of  certain  numbers. 
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Pupil’s  Objectives 

(a)  To  have  written  mixed  practice  in  computa¬ 
tion;  and  (b)  to  begin  to  learn  the  tests  of  divisi¬ 
bility  for  2  and  for  3. 

Background 

The  term  “divisible”  has  a  very  special  meaning 
in  mathematics.  A  number  is  divisible  by  another 
number,  if  the  remainder  for  the  division  is  0. 
Thus,  any  number  divisible  by  3,  for  example, 
will  have  a  remainder  0  when  divided  by  3.  Any 
multiple  of  3  is  divisible  by  3. 

For  some  numbers  (2,  3,  5,  and  10),  there  are 
'simple  tests  of  divisibility  that  are  very  useful. 
Other  numbers  (4,  6,  8,  and  9)  have  somewhat 
more  complex  tests,  but  still  simple  enough  to 
prove  useful  and  worth  knowing  (See  Individualiz¬ 
ing  Instruction).  This  lesson  concerns  itself  with 
tests  of  divisibility  for  2  and  for  3. 

Perhaps  you  used  the  activity  suggested  in  the 
Individualizing  Instruction  section  on  Teacher’s 
Page  165  in  which  pupils  were  directed  to  examine 
the  multiples  of  different  numbers.  At  that  time, 
pupils  discovered  that  all  multiples  of  2  are  even 
numbers,  and  that  all  multiples  of  4  and  6  are  also 
multiples  of  2.  In  the  Individualizing  Instruction 
section  on  Teacher’s  Page  167,  is  a  suggested  ac¬ 
tivity  for  exploring  multiples  of  3.  All  these 
activities  should  make  your  pupils  ready  for  this 
lesson.  If  you  have  not  used  the  given  suggestions, 
perhaps  you  will  want  to  work  with  them  before 
starting  the  work  for  this  lesson. 

In  the  text-page  lesson,  two  simple  tests  of  di¬ 
visibility  are  presented:  (1)  A  number  is  divisible 
by  2  if  it  is  an  even  number;  and  (2)  a  number  is 
divisible  by  3  if  the  sum  of  the  numbers  shown  by 
the  digits  of  its  numeral  is  a  multiple  of  3.  These 
two  tests  are  commonly  used  tests  of  divisibility  by 
2  and  by  3  and  may  be  known  to  some  pupils. 

Teacher’s  Preparation 

Have  two  number-line  pictures  drawn  on  the 
chalkboard  showing  labeled  points  for  the  whole 
numbers  through  70  or  80. 


Pre-Book  Lesson 

•  On  one  number-line  picture  label  a  point  for 
0  and  ask  a  child  to  label  the  points  for  the  next 
six  multiples  of  2.  Ask  another  child  to  label  points 
for  six  more  multiples  of  2.  Continue  labeling 
points  for  multiples  of  2  through  points  shown  for 
70  or  80. 

Ask  several  children  to  select  any  multiple  of  2 
and  divide  it  by  2.  Guide  pupils  to  state  that 
when  a  multiple  of  2  is  divided  by  2  the  remainder 
is  0. 

Engage  pupils  in  a  discussion  about  the  multiples 
of  2.  They  should  see  that  they  are  all  even  num¬ 
bers.  Probably  some  child  will  note  the  sequence 
of  digits  in  one’s  place  and  the  repetition  of  this 
pattern.  Bring  out  in  the  discussion  that  all  even 
numbers  are  divisible  by  2. 

•  On  the  second  number-line  picture,  ask  a  child 
to  label  a  point  for  0  and  then  label  points  for  the 
next  six  multiples  of  3.  Continue  the  labeling  of 
points  for  multiples  of  3  until  all  points  (for  multi¬ 
ples  of  3)  shown  on  the  number-line  picture  are 
used. 

Have  children  divide  multiples  of  3  as  they  did 
multiples  of  2.  First,  establish  that  the  remainder 
will  be  0  when  a  multiple  of  3  is  divided  by  3. 
Then,  examine  the  multiples  of  3  to  find  something 
special  about  them  as  was  done  for  multiples  of  2. 
The  idea  of  adding  the  numbers  shown  by  the 
digits  of  the  numeral  is  a  subtle  one  and,  therefore, 
should  be  suggested  to  pupils. 

After  finding  the  sum  of  the  numbers  shown  by 
the  digits  of  the  numeral,  stress  that  this  sum 
is  a  multiple  of  3.  Then,  have  all  pupils  select  any 
other  multiple  of  3  they  wish  and  add  the  num¬ 
bers  shown  by  the  numeral  digits.  Then,  have 
selected  children  tell  the  multiple  selected  and  the 
sum  of  the  numbers  shown  by  the  numeral  digits. 
Each  time  stress  that  the  sum  is  a  multiple  of  3. 

Using  the  Text  Pages 

•  You  may  want  to  have  your  pupils  do  the  oral 
and  written  work  on  tests  of  divisibility  before 
assigning  the  written  work  at  the  top  of  text  page 
186.  For  Ex.  4  and  10  of  the  oral  work,  it  would  be 
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appropriate  for  pupils  to  write  the  generalizations 
in  their  own  words. 

•  Most  of  the  tests  of  divisibility  by  2  and  by  3 
have  involved  2-place  numerals.  The  written  work 
at  the  bottom  of  page  187  will  give  pupils  the  oppor¬ 
tunity  to  check  the  validity  of  the  tests  with  3-  and 
4-place  numerals. 

Individualizing  Instruction 

•  More  capable  children  may  wish  to  find  tests  of 
divisibility  by  other  numbers.  The  suggested  ac¬ 
tivities  on  Teacher’s  Pages  165  and  167  will  serve 
as  a  good  point  of  departure  for  finding  tests  of 
divisibility  for  4,  5,  6,  8,  and  9,  as  stated  below: 

a.  A  number  is  divisible  by  4  if  the  number  shown 
by  the  last  two  digits  (ten’s  and  one’s  digits)  of  the 
numeral  is  divisible  by  4.  For  example,  2,972  is 
divisible  by  4  because  72  is  divisible  by  4. 

b.  A  number  is  divisible  by  5  if  the  digit  in  one’s 
place  of  the  numeral  is  either  0  or  5. 

c.  A  number  is  divisible  by  6  if  it  is  divisible  by 
both  2  and  3;  that  is,  if  it  is  an  even  number  and 
if  the  sum  of  the  number  shown  by  the  digits  of  the 
numeral  is  a  multiple  of  3. 

d.  (There  are  rules  for  divisibility  by  7,  but  it  is 
just  as  easy  to  divide  by  7.) 


e.  A  number  is  divisible  by  8  if  the  number 
shown  by  the  last  three  digits  (hundred’s,  ten’s, 
and  one’s  digits)  of  the  numeral  is  divisible  by  8. 
For  example,  5,328  is  divisible  by  8  because  328  is 
divisible  by  8. 

f.  A  number  is  divisible  by  9  if  the  sum  of  the 
numbers  shown  by  the  digits  of  the  numeral  is  a 
multiple  of  9. 

g.  A  number  is  divisible  by  10  if  the  digit  in 
one’s  place  of  the  numeral  is  0. 

•  Any  previously-suggested  activity  that  was  es¬ 
pecially  appealing  to  chidren  should  be  repeated 
from  time  to  time.  Often,  an  activity  can  be 
adapted  so  that  it  uses  the  concepts  or  skills  that 
are  under  study  at  the  moment. 

•  Children  who  have  mastery  of  the  M.  facts 
may  apply  the  distributive  property  and  find  prod¬ 
ucts  for  the  multiplication  combinations  for  ll’s 
and  12’s. 

Reminder 

Continue  to  maintain  and  extend  ideas  and  con¬ 
cepts  that  have  been  developed  thus  far  in 

a.  Geometry 

b.  Measurements 

c.  Use  of  graphs,  charts,  and  tables 

d.  Historical  numeration  systems 


NOTES 
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6. gSay  the  answers  for  the.se:  72  6 

a.  3)27  b.  3)12  c.  3)15  d.  3)216  e.  3)18 

7.  Is  each  dividend  shown  in  Ex.  6  a  multiple  of  3; 
that  is,  is  the  remainder  for  the  division  0?  Yes 

8.  For  Ex.  6a,  use  the  digits  for  the  dividend.  Add 
2  and  7.  Can  you  divide  that  sum  by  3?  Yes 

9.  Do  the  same  adding  for  each  of  Ex.  6b-6e.  Can 
each  sum  be  divided  by  3?  Yes 

10.  On  the  board,  copy  and  complete:  A  number  is 
a  multiple  of  ~?3  if  the  sum  of  the  numbers  shown  by 
the  digits  of  the  numeral  is  a  multiple  of  -  ?3 . 

[W] 

11.  Use  the  rule  for  dividing  by  2.  Copy  only  the 
numerals  for  numbers  which  are  multiples  of  2: 

28  41  327  584  4,645  8,684  28;  ss4;  8,684 


12.  Use  the  rule  for  dividing  by  3.  Copy  the  numerals 
below  for  numbers  which  are  multiples  of  3 
972  284  2,745  1,564 


5,376  2,851 

972;  2,745;  5,376 

13.  Which  numbers  shown  below  are  multiples  of  2? 
144  278  131  867  975 

5,284 


972 


9,643  8,724  2,513 


786  647 

144;  278;  786;  972 

7,089  8,256 

5,284;  8,724;  8,256 

14.  Which  numbers  shown  above  are  multiples  of  3?  v 

See  answer  below. 

15.  Choose  five  numbers  shown  in  Ex.  13  that  can  be 
divided  by  2  and  by  3.  For  each  number,  use  the  rules 
for  knowing  when  the  remainder  is  0.  Then  divide  each 

0  i  i  j  .  i .  7*)  1AA  -  ^  =  48 


2  =  72 
2=  393 


of  your  numbers  by  2,  then  by  3.  786 

J  972  +  2  =  486 

•  Extra  Activity.  Work  Set  112.  8',256  +  2  =  4',i28 

Ans.  to  Ex.  14. 

144;  867;  975;  786;  972; 

8,724;  7,089;  8,256 


144  +  3  =  48 
786  +  3  =  262 
972  +  3=  324 
8,724+  3  =  2,908 
8,256  +  3  =  2,752 
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0  in  Ten’s  or  Hundred’s  Place  for  Quotient 

Remainder  0  or  greater  than  0  [O] 

1.  One  third  of  the  618  workers  in  a  factory  are  there 
from  8:00  a.m.  to  4:00  p.m.  How  many  workers  are  in 
the  factory  between  those  hours?  3)618 

Study  the  work  for  Ex.  A. 

a.  In  dividing  the  hundreds  is  there  anything  new?No 

b.  After  subtracting,  are  there  any  hundreds  left  to  be 
divided  ?No 

c.  Why  do  we  not  write  “0”  after  subtracting  6  from  6? 

It  isn’t  needed  in  order  to  show  the  division  work. 

ci.  How  many  tens  are  there  to  be  divided  ?i 

e.  Why  is  “0”  written  in  ten’s  place  for  the  quotient? 

L  1  1-3=0  R 1 

f.  After  subtracting  0  from  1,  you  find  that  there  are 
then  ?!  ten  and  8  ones,  or  .  ?8  ones,  to  be  divided. 

g-  After  dividing  the  ones  and  subtracting,  what  is  the 
remainder  ?o 

2.  Compare  the  work  in  Ex.  A  and  B  for  problem  1. 
How  is  the  work  in  Ex.  B  different  from  that  in  Ex.  A? 
We  show  the  subtraction,  1  -  0,  in  Ex.  A.  In  box  B, 
we  do  not  show  this  subtraction.  Why?  it  is  not  needed  in  order 

to  show  what  is  left  to  be  divided. 


206 


_ 


206,  R0 

Iwr  wwr  ■  ruf  ■  <  wms  m  *  ■>  a  m  ■ 
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Pupil’s  Objectives 

(a)  To  learn  how  to  deal  with  0  in  ten’s  place  or 
hundred’s  place  for  the  quotient;  and  (b)  to  have 
written  practice  with  division  examples. 

Background 

You  can  see  in  box  A  on  text  page  188  that  the 
division  of  tens  (1  -5-  3)  will  result  in  0  in  ten’s 
place  for  the  quotient.  Many  pupils  have  difficulty 
with  this  type  of  division  in  which  0  will  be  in 
either  hundred’s  place  or  ten’s  place  for  the  quo¬ 
tient.  Help  them  to  realize  that  the  division  in¬ 
volves  the  same  understanding  as  the  work  they 
did  on  pages  183  and  184 — namely,  that  0  may 
be  the  greatest  multiple  of  the  divisor  that  can  be 
subtracted  from  the  dividend  and  so  the  digit  for 
the  quotient  is  0,  the  factor  by  which  the  divisor  is 
multiplied.  The  only  difference  in  Ex.  A  is  that 
the  number  left  over  (1  ten)  will  be  renamed  10 
ones  and  added  to  the  8  ones.  Then,  the  final 
division  may  be  completed. 

Pre-Book  Lesson 

•  State  a  problem  of  local  interest  or  contrive  a 
problem  like  the  following: 

Sally’s  troop  received  \  of  the  525  boxes 
of  cookies  to  sell.  How  many  boxes  did  these 
children  receive? 

Ask  several  children  to  go  to  the  board  and 
write  a  mathematical  sentence  for  the  problem 
(525  -7-  5  =  n).  Then,  ask  the  children  to  find  an 
answer  for  the  problem.  See  if  they  can  find  the 
correct  quotient  without  your  help.  Ask  pupils  to 
explain  their  written  work  to  the  class,  giving  direc¬ 
tion  and  guidance  where  needed  to  assure  a  correct 
solution. 

•  It  may  be  that  slower  learners  will  need  a  demon¬ 
stration  with  objects  to  help  them  see  the  reason  for 
0  in  the  ten’s  place  for  the  quotient.  Use  of  a 
place-value  pocket  chart  as  described  below  may 
help. 

First,  have  a  child  place  cards  in  the  chart  to 
represent  the  number  525. 


Hundreds 

Tens 

Ones 

m  ri  n  m  m 

n  n 

nnnnn 

Next,  while  others  watch,  ask  a  child  to  take  out 
^  of  the  hundreds  (5  hundreds  -5-  5  =  1  hundred) . 
Then  have  him  take  out  ^  of  the  tens.  At  this 
point  the  children  should  see  that  there  are  0  tens 
to  be  taken  out  (2  tens  -s-  5  =  0  tens,  R2  tens)  and 
that  the  2  tens  remaining  must  be  renamed  20 
ones  and  put  with  the  other  ones.  Then,  take  out 
\  of  the  ones  (25  -s-  5  =  5).  The  cards  taken  out 
should  show  1  hundred  and  5  ones.  When  children 
write  the  numeral  on  the  board  for  the  number 
represented  by  the  cards  taken  out,  they  should 
use  0  to  show  no  tens. 

•  Write,  analyze,  and  discuss  as  many  examples 
as  necessary  to  establish  understanding  and  confi¬ 
dence  on  the  part  of  the  children. 

Using  the  Text  Pages 

•  When  discussing  the  work  in  boxes  A  and  B, 
be  sure  to  stress  the  idea  that  it  really  is  not  neces¬ 
sary  to  subtract  the  product  0  from  1  ten  after 
showing  the  factor  0  in  ten’s  place  for  the  quotient. 
As  a  short  cut,  the  1  ten  is  renamed  immediately 
1 0  ones  and  shown  with  the  8  ones  to  represent  the 
18  ones  to  be  divided.  This  understanding  will  be 
helpful  in  working  Ex.  3-6. 

•  Have  children  write  the  work  for  Ex.  7-9  and 
then  check  the  answers  before  continuing  with  the 
written  exercises.  If  children  are  having  major 
difficulties,  they  should  be  discussed  and  eliminated 
before  doing  more  written  work  through  Ex.  24. 

Individualizing  Instruction 

•  Circulate  among  pupils  while  they  are  doing 
the  written  work.  Check  the  various  steps  of  their 
work  for  errors  or  sources  of  difficulty.  You  may 
wish  to  assign  one  or  two  more  capable  children  to  be 
helpers  in  this  phase  of  the  lesson. 

•  All  pupils  may  write  or  say  the  products  for 
rows  of  multiplication  examples  on  page  174  and 
rows  of  division  examples  on  page  178.  If  done 
orally,  pupils  may  work  with  a  partner.  Some 
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children  may  enjoy  speed  drills  either  by  rows  or 
by  columns  on  the  multiplication  and  division 
facts.  Continue  to  strive  for  improvement  in  speed 
and  accuracy. 

•  All  pupils  may  work  exercises  like  the  illustrated 
exercises  at  the  right,  in  preparation  for  the  end-of- 
chapter  tests. 


(3  X  7)  +  (5  X  7)  =  n  (8  X  6)  +  (8  X  3)  =  8  X  n 
(9  X  4)  +  (9  X  2 )=n  (5  X  4)  +  (3  X  4)  =  n  X  4 

4X6  =  24  7X6  =  42  7X  10  =  70 

4  X  3  =  12  7  X  3  =  21  7  X  2  =  14 

4  X  9  =  □  7  X  9  =  □  7  X  8  =  □ 

•  Use  Extra  Examples  Set  78  as  needed. 


NOTES 
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809, R5 


809, R5 


4.  What  are  the  mistakes  in  Ex.  b  and  c? 

5.  Tell  how  to  finish  the  divisions  for  Ex.  d  and  e. 

6.  For  Ex.  f,  after  you  subtract  7  thousands,  how 
many  hundreds  are  there  to  be  divided?  o  What  digit  is 
written  in  hundred’s  place  for  the  quotient ?o  Why?  0.7  =  0 

Explain  the  division  of  the  tens  and  the  ones. 

[W] 

Ex.  7-24.  Copy,  divide,  and  check  by  multiplying: 

940, R2  904, RQ 

TO.  QVU36  13.  7,292  -v-  3 

506,  R1 


3.  Explain 

the  work  for  Ex.  a  below. 

609 

auy 

m 

804 

,9.07 

$0?.?? 

1  4.  U  7 
$??.?? 

4)2,439 

b.  7)5,668 

c.  6)4,859 

d.  8)$72.63 

e.  5)$70.48 

24 

56 

48 

72 

5 

39 

6 

5 

63 

20 

36 

0 

6 

0 

f> 

$ 

20 

>> 

•  • 

R  3 

6  8 

59 

C  4 

R  ?7 

48 

4  5 

609,  R3 

04 

a 

$9.07, R7* 

>> 

•  • 

R  45 

R  P 

R  P3 

$  14.09,  R3i£ 

1,012 

f.  7)7,086 
7 _ 

08 

7 


16 
14 
R  2 
1,012,  R2 


7. 

6)5,642 

606.R2 

10. 

9)8,136 

1, 150.R0 

13. 

8. 

5)3,032 

2.9I0.R2 

11. 

5,750  4  5 

420,  R2 

14. 

9. 

8,732  4  3 

12. 

3,362  -h  8 

15. 

1,120,R5 


Be  careful!  In  some  examples  there  is  no  0  in  the 


numeral  for  the  quotient. 

2,309,-RO 

1,517, R2 

1,316 

16. 

9,236  4- 

4 

991, R4 

19. 

6)9,104 

310.R7 

22. 

7,901  4  6 

803, R8 

17. 

6)5,950 

920,  R4 

20. 

9)2,797 

808,  R2 

23. 

9)7,235 

1, 140.R0 

18. 

7,364  4 

8 

21. 

4)3,234 

24. 

7)7,980 

♦  Extra  Examples.  Work  Set  78. 
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*  You  may  want  to  have  a  follow-up  discussion  of  this  lesson  in  which  pupils  are  asked 
to  give  the  reasoning  behind  their  answers. 


Many  Things 

Maintenance  [W] 


+  For  Ex.  1-9,  write  “Yes”  or  “No”  for  your  answers. 

1.  A  number  which  is  a  multiple  of  8  can  be  divided 
by  8  with  0  as  a  remainder.  Yes 

2.  You  divide  thousands  as  you  divide  ones.  Yes 

3.  A  quart,  dry  measurement,  is  the  same  size  as  a 
quart,  liquid  measurement.  No 

4.  4,767  is  a  multiple  of  3.  Yes 

5.  (5  x  4)  +  (5  X  5)  =  (5  X  9).  Yes 

6.  In  n  -T-  6  =  216,  n  stands  for  a  factor.  No 


7.  It  takes  32  peck  containers  to  hold  4  bu.  of  rice.  No 

8.  In  the  example,  6)5,143,  the  first  digit  for  the 
quotient  is  8.  Yes 


9.  Another  name  for  simple  closed  curve  is  polygon. 

No.  (See  text  page  127.) 

Write  the  missing  fraction. 

10.  _  ?y  of  flag  A  is  blue. 

11.  _  ?J  of  flag  B  is  red. 

12.  _  ?  J  of  flag  C  is  yellow. 

Work  each  of  Ex.  13-16.  Then  copy  it, 
using  >  or  <  or  =  in  place  of  _  ?_ . 

13.  (168  +  279)'_?_  2)894 

89  <  152 

14.  (801  -f-  9) .?_  (4  x  38) 

407  >  160 

15.  (636  -  229)  _?_  (640  -  4) 

609  <  733 

16.  (7  x  87)  _?_  (427  +  306) 


17 .  Write  two  examples  having  7  as  divisor  so  that  0 
will  be  the  digit  in  ten’s  place  for  the  quotient. 
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Pupil’s  Objective 

To  review  important  items  of  information,  un¬ 
derstanding,  and  skill. 

Background 

This  mid-chapter  test,  like  others  of  its  kind, 
brings  together  a  variety  of  ideas,  principles,  and 
skills  that  have  been  taught  over  a  considerable 
span  of  time.  It  is  just  as  important  to  keep  these 
ideas,  principles,  and  skills  alive  and  functioning 
as  it  is  to  insure  the  retention  and  usefulness  of  the 
operations  that  have  been  taught. 

In  discussing  the  answers  to  this  type  of  written 
lesson,  the  temptation  is  to  accept  a  correct  answer 
and  to  pass  on  to  the  next  item;  or,  if  an  incorrect 
answer  has  been  given,  to  turn  to  another  pupil  for 
an  answer.  Proceeding  in  this  way  gets  a  class 
through  the  text  in  short  order,  but  it  accomplishes 
little.  Instead,  you  will  want  to  probe,  guide,  and 
cajole  so  that  answers,  whether  correct  or  incorrect, 
must  be  defended.  In  this  manner,  discussions 
which  ensue  will  really  stimulate  thought  and  en¬ 
hance  learning. 

Using  the  Text  Page 

After  all  children  have  written  answers  for  the 
questions  on  this  page,  conduct  an  oral  lesson  in 
which  pupils  defend  their  answers.  The  following 
questions  may  be  asked  in  connection  with  the 
exercises  indicated: 

Ex.  7.  Ask  the  same  question  about  multiples  of 
other  numbers.  It  is  important  that  pupils  under¬ 


stand  that  any  multiple  of  a  number  is  divisible 
by  that  number. 

Ex.  2.  Is  the  same  true  for  hundreds  and  for 
tens? 

Ex.  3.  Is  there  any  difference  between  a  dry-pint 
and  a  liquid-pint  measurement? 

Ex.  4.  How  can  we  tell  if  a  number  is  a  multiple 
of  3? 

Ex.  6.  Is  6  a  factor?  What  do  we  call  216? 

Ex.  8.  What  is  the  greatest  multiple  of  6  that 
can  be  subtracted  from  the  number  of  hundreds? 

Ex.  10.  What  part  of  the  top  row  of  flag  A  is 
not  blue?  What  part  of  the  whole  flag  is  not  blue? 

Individualizing  Instruction 

•  If  weaknesses  or  deficiencies  become  apparent, 
as  a  result  of  the  oral  discussion,  devise  or  select 
appropriate  review  materials  or  activities  to  help 
correct  the  sources  of  difficulty. 

•  Find  the  number  for  n  in  each  example. 


8,  R3 

6,  R7 

5,  R5 

7,  R4 

7> 

b.  9 )n 

c.  8  )n  d. 

6  )n 

n 

f.  n 

g.  n  h. 

n 

X  5 

X  8 

X  6 

X  7 

1,525 

904 

6,180 

3,556 

•  All  pupils  may  enjoy  participating  in  the 
Show-the-Answer  practice  game.  The  sentence  form 
for  any  multiplication  or  division  fact  may  be  used 
for  slower  learners.  More  capable  children  may  find 
division  examples  with  remainders  greater  than  0 
more  challenging.  This  type  of  practice  exercise 
gives  you  the  opportunity  to  determine  which  pu¬ 
pils  lack  mastery  of  the  M.  and  D.  facts. 
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Teaching 

Pupil’s  Objectives 

(a)  To  learn  to  read  a  problem  and  determine 
information  which  is  pertinent  to  finding  a  correct 
solution;  (b)  to  write  mathematical  sentences  for 
problems  and  choose  the  operation  to  use;  and 
(c)  to  solve  problems. 

Background 

This  lesson  in  problem-solving  continues  the 
systematic  use  of  problem-solving  abilities.  It  also 
has  the  diagnostic  function  of  revealing  which  chil¬ 
dren,  if  any,  have  the  habit  of  using  unnecessary 
information.  It  is  not  uncommon  for  some  children 
to  use  all  information  given  in  a  problem  situation 
merely  because  it  is  given.  Pupils  must  learn  to  be 
discerning  as  they  read  or  hear  problem  informa¬ 
tion.  Some  data  are  relevant  to  finding  the  solu¬ 
tion  to  a  particular  problem;  other  data  are  irrele¬ 
vant.  Be  sure  to  emphasize  this,  since  extra  infor¬ 
mation  is  very  often  available  in  real-life  problems. 

Note  the  progression  of  activities  in  connection 
with  the  problem  information  on  this  page.  First, 
considerable  attention  is  given  to  analyzing  the 
problem  data  and  selecting  only  the  relevant  infor¬ 
mation.  Then,  for  each  problem  it  is  suggested 
that  pupils  write  a  mathematical  sentence  and  de¬ 
termine  the  operation  for  working  the  problem. 
Finally,  they  are  to  find  a  solution  to  the  problem. 

Pre-Book  Lesson 

Write  on  the  chalkboard  a  problem  similar  to 
the  following: 

At  5  o’clock  on  January  20,  Fred  and  his 
father  left  home  to  go  skiing.  After  driving 
74  miles,  they  stopped  for  breakfast  which 
cost  $2.45.  Then,  they  drove  87  miles  far¬ 
ther  to  the  ski  lodge.  How  far  was  it  from 
Fred’s  home  to  the  ski  lodge? 

Ask  a  child  to  read  the  problem  story.  Then, 
discuss  all  the  information  that  is  given.  Have  pu¬ 
pils  tell  what  information  given  is  not  essential  to 
finding  an  answer  to  the  question. 
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Using  the  Text  Page 

•  Guide  the  reading  and  discussion  of  all  prob¬ 
lems.  Have  pupils  tell  which  information  is  essen¬ 
tial  and  how  it  should  be  used  to  find  an  answer 
to  the  question.  Also,  ask  pupils  to  tell  why  some 
of  the  information  is  not  used  in  the  solution  of  the 
problem. 

•  Ask  pupils  to  write  the  mathematical  sen¬ 
tences  on  the  board  after  all  discussion  has  been 
completed  and  indicate  the  operation  to  use  in 
solving  the  problem.  Then,  you  may  wish  to  wait 
a  day  or  two  before  having  them  write  the  solution 
to  each  problem  instead  of  having  them  do  it  im¬ 
mediately,  as  the  text  page  suggests.  In  this  time, 
most  children  will  have  forgotten  the  specific  de¬ 
tails  of  the  oral  lesson  and  will  find  it  necessary  to 
think  through  the  problems  again.  This  technique 
will  give  more  practice  on  the  work  required  for 
the  page. 

Individualizing  Instruction 

•  It  may  be  necessary  to  conduct  individual  in¬ 
terviews  with  children  to  discover  their  specific 
sources  of  difficulty  in  problem-solving.  If  the 
class  discussion  leaves  doubt  as  to  a  child’s  under¬ 
standing  in  solving  problems,  you  may  wish  to 
have  short  private  conferences  with  him  in  order 
to  seek  further  information. 

•  All  pupils  may  participate  in  the  practice  game 
Rename,  as  suggested  on  Teacher’s  Page  148.  Use 
your  own  ingenuity  as  to  ways  numbers  may  be 
renamed.  This  game  may  be  played  by  the  entire 
class  or  by  small  groups  of  children. 

•  If  slower  learners  are  having  difficulty  in  division 
with  remainders  greater  than  0,  perhaps  the  fol¬ 
lowing  activity  will  be  of  special  value  to  them: 

In  each  row,  tell  (or  show)  the  greatest  multiple 
of  the  first  number  that  can  be  subtracted  from 
each  of  the  numbers  that  follow: 

a.  7:  29,  47,  23,  59,  40,  60 

b.  9:  31,  52,  40,  69,  88,  19 

c.  6:  25,  35,  45,  55,  65 
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‘Choosing  Only  What  You  Need 

Too  many  data  [O] 

Tell  only  what  you  need  to  solve  each  problem. 

1.  At  the  Mills  Bakery  in  24  min.  the  oven  bakes 
38  trays  of  40  loaves  of  bread,  or  1,520  loaves,  all  at  once. 
When  the  oven  has  been  filled  3  times,  how  many  loaves 
will  the  oven  have  baked?  3*  1,520=  n;  m.;  4,56o  loaves 


2.  Four  of  the  15  workers  in  the  bakery  make  the 
bread.  If  each  of  the  4  workers  makes  the  same  amount, 
how  many  of  the  1,520  loaves  does  he  make?  380n!o^5e2s0' 

3.  One  day,  i  of  the  1,520  loaves  baked  were  brown 
bread,  2  were  white  bread,  and  f  were  rye  bread.  How 
many  loaves  of  bread  baked  that  day  were  white?  760  loaves 

4.  A  store  ordered  156  loaves  of  white  bread,  82  of 
brown  bread,  76  of  rye  bread,  and  60  doz.  rolls.  How 
many  loaves  of  bread  did  the  store  order?  3i4+i08a2VeI6 

5.  A  machine  wraps  48  loaves  a  minute,  or  2,880 
loaves  an  hour.  In  9  min.,  how  many  loaves  can  it  wrap?^324^oa 


[W] 


Now,  for  each  problem,  write  an  ^-sentence  for  the 
situation  in  the  problem  and  “A.,”  S.,  M.,  or  D. 

to  tell  what  operation  to  use.  Then  write  your  work  for 

solving  the  problem. 


*  Again,  as  on  page  20,  pupils  identify  unnecessary  data.  At  this  time,  however 
they  use  necessary  data  in  situation  sentences. 


So  You  Won’t  Forget 

Copy  and  work. 


A.,S.,M.,D.  [W] 


1. 

$10.44  —  $2.65  $7.79 

6. 

7,467  +  662  8,129 

11. 

5,445 

1,089  x  5 

280, R3 

$8.76,  R2* 

2. 

7  X  $4.79  $33.53 

7. 

6)1,683 

12. 

$26.30  -f-  3 

3. 

$26.26  -f-  8  $3.28,  R2<f 

8. 

6,392  -  3,475  2,917 

13. 

$61.02 

9  X  $6.78 

341, R2 

4. 

$97.35  -  $92.55  $4.8o 

9. 

8  X  $9.68  $77.44 

14. 

6)2,048 

5. 

$52.19  +  $29.95  $82.14 

10. 

$41.40  -4-  4  $10.35,R0 

15. 

759 

992  -  233 

♦  Extra  Problems.  Work  Set  43. 

Do  You  Make  Mistakes? 

Diagnostic  Test  5 

Rows  1  to  4.  Use  folded  paper.  Study  Practice: 

,  ,  Pages  Use  Sets 

3  63  b  64  C  56  d  54 

1.  9x7  8x8  7x8  9x6  162-164 

48  81  72  56 

8x6  9x9  8x9  8x7 

2.  64  88  81  99  72  -4-  8  9  56  -87  162~163> 

8  9  7  7  166,  171, 

72^-  9  63  ^  7  56  -  8  63  -  9  176  ’ 


3. 

7)6  °'R6 

9)7  0,R7 

00 

©1 

0 

5)0  ° 

4. 

2,408 

3,000 

3,198 

980 

X2 

X  3 

X  3 

X  8 

4,816 

Rows 

9,000 

5  to  7. 

9,594  7,840 

Copy  and  work. 
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160-162  74,  75 


3^)00 


jjgL 


R0 


5.  3)9,000  3)4,746  5)4,273 


c  R3  178-180 

854.a 


6.  4)83  20'R3  9)6,573  7°'R3$)8, 762  iS3-i85 

7.  6)620  ,03'R2  2)4J60  2'080'R(!6)3)625  iss-189 

A  604,  R1 


76 

77 

78 
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Pupil’s  Objectives 

(a)  To  gain  practice  in  computational  skills; 
(b)  to  diagnose  ability  in  the  skills  learned  in 
Chapter  5  in  order  to  identify  and  remove  sources 
of  difficulty;  and  (c)  to  evaluate  problem-solving 
ability. 

Background 

The  next  four  pages  contain  the  four  regular 
end-of-chapter  tests,  as  well  as  some  mixed  practice 
in  the  four  operations  as  reviewed  and  extended  in 
Chapter  5. 

Please  keep  in  mind  that  proper  appraisal  of  each 
child’s  total  arithmetic  ability  must  be  based  on  the 
information-and-meaning,  problem-solving,  and 
computation  tests  as  a  group.  Each  measures  an 
important  part  of  total  mathematical  development. 

,  Also,  an  effort  should  be  made  to  observe  what 
desirable  arithmetic  attitudes,  appreciations,  and 
values  the  child  possesses. 

Proper  interpretation  of  the  results  on  the  diag¬ 
nostic  test  is  very  important.  The  total  number  of 
errors  is  not  so  important  as  the  reasons  for  the 
errors.  If  a  child  does  not  miss  more  than  one  ex¬ 
ample  in  a  row,  you  can  assume  error  was  acci¬ 
dental  and  that  the  child  has  reasonable  mastery  of 
the  type  of  examples  presented  in  that  row.  How¬ 
ever,  if  two  or  more  errors  are  made  in  any  row, 
then  something  is  wrong  and  reteaching  or  review 
is  called  for. 

Pre-Book  Lesson 

•  Let  the  children  quickly  scan  the  four  pages  of 
tests,  reading  directions  and  noticing  content. 
Then,  have  all  books  closed. 

•  Set  the  stage  for  the  evaluation  program  by 
discussing  with  the  children  what  they  learned  and 
what  they  should  retain  from  Chapter  5.  Make  a 
note  of  what  they  emphasize  or  omit  in  order  to 
evaluate  your  teaching  program.  Do  your  best  to 
promote  healthy  attitudes  about  tests. 


Using  the  Text  Pages 

•  The  practice  work  at  the  top  of  page  192  may 
be  used  at  any  time  as  a  “breather”  between  tests. 
Or,  the  practice  work  may  be  considered  a  trial 
test  in  preparation  for  the  chapter  computation 
test  on  page  195. 

•  It  might  be  wise  to  duplicate  the  diagnostic 
test  for  pupils  in  order  to  eliminate  the  copying 
activity  from  the  testing  situation. 

Rows  5,  6,  and  7  cover  three  distinct  types  of 
division  examples.  In  row  5  are  examples  with 
quotients  shown  by  3-  and  4-place  numerals  with 
remainder  0  or  greater  than  0.  Row  6  contains 
examples  with  remainders  greater  than  0,  and  row 
7  has  examples  requiring  0  in  ten’s  or  hundred’s 
place  for  the  quotient.  You  will  want  to  examine 
the  pupils’  work  for  these  rows  very  carefully. 

•  If  there  are  words  in  the  problems  with  which 
your  pupils  are  not  familiar,  discuss  them  with  the 
class  before  assigning  the  problems  as  a  test. 

Individualizing  Instruction 

•  Use  Extra  Problems  Set  43  as  you  consider  it 
beneficial  to  your  pupils.  Some  pupils  may  need 
more  work  with  changing  from  one  unit  of  measure¬ 
ment  to  another  prior  to  working  these  problems. 
Others  may  profit  more  from  writing  mathematical 
sentences  for  the  problems.  You  may  wish  to  have 
all  pupils  write  a  mathematical  sentence  for  each 
problem  before  finding  a  solution  for  it. 

•  After  pupils  work  independently  on  the 
problem-solving  test  (writing  ^-sentences  for  the 
problem  situations  and  finding  solutions),  have 
them  discuss  their  work.  Make  sure  pupils  realize 
that  the  situation  sentence  for  Ex.  5  is  an  addition 
sentence  while  the  operation  for  solving  is  subtrac¬ 
tion.  Try  to  make  the  problem  situations  seem  as 
real  as  possible  by  using  objects  in  the  room  or 
dramatizations. 

•  For  per-cent  scores  on  Problem-Solving  Test  5, 
see  Teacher’s  Page  193. 
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Table  of  Per  Cents  for  Chapter  5  Scores 


Problem  Test 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

13 

1 

4 

9 

38 

17 

71 

2 

25 

2 

8 

10 

42 

18 

75 

3 

38 

3 

13 

11 

46 

19 

79 

4 

50 

4 

17 

12 

50 

20 

83 

5 

63 

5 

21 

13 

54 

21 

88 

6 

75 

6 

25 

14 

58 

22 

92 

7 

88 

7 

29 

15 

63 

23 

96 

8 

100 

8 

33 

16 

67 

24 

100 

NOTES 
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Can  You  Solve  Problems? 


Probfem  Test  5 

Write  an  ^-sentence  for  each  problem  and  work  it. 

1.  The  Tull  School  sent  a 
team  of  27  girls  to  an  outdoor 
meet.  The  Grand  School  sent 
25  and  the  Stearns  School,  29. 

How  many  girls  in  all  were  on 
the  three  teams? 29 =n 

2.  In  one  school  4  boys  each 
passed  out  175  advertising  circu¬ 
lars.  How  many  circulars  were 
passed  out  by  that  school PyJo' circulars 


3.  For  last  year’s  meet  there  were  416  tickets  sold. 
This  year  there  were  37  fewer.  How  many  tickets  were 
sold  for  this  year’s  meet?  4i6-37=n;  379  tickets 

4.  Six  girls  on  each  team  ran  in  a  relay  race.  If  each 
of  the  girls  ran  75  yards,  how  far  did  each  team  run?4507y7rds 

5.  The  winning  team  made  117  points.  That  was  19 
points  more  than  was  made  by  the  team  holding  second 
place.  What  was  the  score  of  the  team  holding  second  place  ?v 

n+19=117;  98  points 

6.  At  one  time,  192  bottles  of  pop  had  been  sold.  That 
was  8  cases  of  pop.  How  many  bottles  were  in  a  case? 

r  8xn=  192;  24  bottles 

7.  Nine  bags  of  popcorn  filled  a  basket.  If  19  baskets 
of  popcorn  were  sold,  how  many  bags  was  that?  171  bogs' 

8.  The  popcorn  sales  brought  in  $17.10.  Pop.com, 
butter,  and  bags  cost  h  of  this  amount.  How  much  did 
these  things  cost?  $17.10+3= $n;  $5.70 
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Do  You  Understand? 

Test  of  Information  and  Meaning  5 

1.  One  name  for  5,672  is  5,000  +  600+70  +  2.  Write 
three  other  names  for  5,672.  Answers  win  vary,  a 

Sample  answers :  5,600  +  70  +  2;  5,670+  2j  5,000  +  670+  2  A| 

a  2.  Draw  a  picture  of  a  right  angle. 

Show  estimates  of  the  answers  for 

560  50  90  40 

3.  7  x  84.  4.  446  -  9.  5.  32  +  55.  6.  93  -  52. 


Show  the  fraction  number  for  the  part  of  the  set: 

7.  Sam  lost  2  of  his  10  baseball  pictures,  h 

8.  Sue  has  finished  4  of  5  doll  dresses,  f 

9.  May  took  2  of  the  8  roses  in  a  bouquet,  s 

Show  an  M.  fact  for  each  of  Ex.  10-15.  For  Ex.  10, 
write  “3x8=  24.” 

10.  (3  X  6)  +  (3  X  2)  =  n  13.  (9x3)  +  (9Xx~2)  =  n 

11.  (7  X  4)  +  (7  X  5)  =  n  .7x9=63  14.  (6  X  7)  +  (6  X  2)  =  n 

8x8=64 

12.  (8  X  3)  +  (8  X  6)  =  n  8x9=72  15.  (8  X  5)  +  (8  X  3)  =  n 


Write 

4,256+  7=  608 

16.  n  x  7  =  4,256 

4,254+  6  =  709 

17.  n  =  4,254  6 


your  work  to  show  how  to  find  the  number  for  n. 

3x  170  =  510  8x  632  =  5,056 

18.  n  4-  3  =  170  20.  n  -  8  =  632 

700-236  =  464  288  +  563  =  851 

19.  yi  +  236  =  700  21.  n  -  563  =  288 


For  Ex.  22-31,  write  “Yes”  or  “No”  for  your  answers. 

22.  4)483  Since  3  4-  4  =  0,  you  need  not  write  0 

in  one’s  place  for  the  quotient,  n.  %  T*'s 

23.  You  divide  thousands  in  the  same  way  that  you 
divide  ones.  Yes 
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24.  7)6,396  The  first  digit  for  the  quotient  should 

be  written  in  thousand’s  place.  No 


*0  is  needed  to  show  the  number  of  ones  for  the  quotient. 
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Pupil’s  Objectives 

(a)  To  evaluate  understanding  and  mastery  of 
certain  facts,  meanings,  and  relationships;  and 
(b)  to  take  the  computation  test  for  Chapter  5. 

Using  the  Text  Pages 

•  Administer  the  tests  in  the  usual  way  you  have 
established  for  testing.  Examine  papers  to  discover 
what  seems  to  be  causing  the  most  difficulty. 

•  In  the  oral  discussion  following  the  writing  of 
answers  for  the  Test  of  Information  and  Meaning, 
you  may  wish  to  consider  alternate  work  like  the 
following : 

To  accompany  Ex.  10-15,  it  might  be  well  to 
write  and  discuss  examples  in  which  pupils  dis¬ 


tribute  the  multiplication  over  the  first  factor.  For 
Ex.  10,  write  the  example  (6  X  3)  +  (2  X  3)  =  n. 
In  this  example,  children  should  think  “Six  3’s 
plus  two  3’s  equals  eight  3’s.”  In  Ex.  10,  on  the 
other  hand  (where  distribution  of  multiplication 
is  over  the  addends  of  the  second  factor),  the  think- 
ing  is,  “Three  6’s  plus  three  2’s  equals  three  8’s.” 
It  may  be  necessary  to  draw  or  construct  arrays  to 
help  pupils  see  these  two  different  uses  of  the  dis¬ 
tributive  property. 

Many  different  equivalent  measurements  may 
be  discussed  in  connection  with  Ex.  28 — both  dry 
and  liquid  measurements. 

•  Use  the  table  on  page  193  in  determining  the 
Computation  Test  per-cent  scores  for  the  individual 
test-record  cards. 


Suggestions  for  Material  to  Accompany  End-of-Chapter  5  Tests 


It  is  normal  to  find  a  wide  range  of  achievement, 
interest,  and  ability  in  a  typical  classroom.  After 
administering  the  tests  on  text  pages  192-195,  in 
all  probability  you  will  find  that  some  pupils  need 
additional  help  or  review  before  proceeding  to  the 
work  of  the  next  chapter.  Meanwhile,  you  may 
find  one  or  more  of  the  following  suggestions  of 
special  value  for  use  with  other  children  before 
turning  to  Chapter  6. 

Alternate  Uses  of  Pages — Chapter  5 

Page  163.  The  following  directions  may  be  given 
for  any  row  (or  rows)  at  the  bottom  of  the  page: 
For  each  indicated  division  fact  show  a  related 
multiplication  fact.  For  each  indicated  multiplica¬ 
tion  fact  show  a  related  division  fact. 

Page  171.  For  Ex.  1-4,  change  +  to  —  ,  finish  the 
work,  and  then  show  the  M.  fact  that  you  found. 

Page  174.  If  either  >  or  <  makes  a  true  sen¬ 
tence,  change  one  number  in  the  sentence  so  that 
=  will  make  it  a  true  sentence.  If  =  makes  a  true 
sentence,  then  change  one  number  in  the  sentence 
so  that  either  >  or  <  will  make  it  true. 

Page  187 .  More  capable  children  who  didn’t  learn 
the  tests  of  divisibility  for  4,  6,  and  9  should  do  so 
(see  Teacher’s  Page  187).  Have  the  pupils  show  7 


numbers  that  are  (a)  divisible  by  4;  (b)  divisible 
by  6;  and  (c)  divisible  by  9.  Then,  see  if  they  can 
use  the  tests  of  divisibility  to  show  5  numbers  that 
are  divisible  by  both  4  and  6. 

Supplementary  Activities 

•  Duplicate  a  page  of  boxes  like  the  one  shown 
below.  In  this  activity  the  operation  to  be  performed 
is  multiplication.  Multiply  the  first  two  factors  shown 
in  a  row  and  then  multiply  their  product  by  the 
other  factor.  Do  this  for  each  column  also.  Mul¬ 
tiply  the  three  products  shown  in  the  column  on 
the  right  and  in  the  row  at  the  bottom.  What  is 
the  number  to  be  shown  in  the  lower  right  box? 


> 


2 

3 

2 

12 

2 

3 

1 

6 

2 

4 

5 

40 

8 

36 

10 

•  Your  pupils  have  been  operating  on  pairs  of 
numbers  for  some  time.  In  a  table  like  that  on 
Teacher’s  Page  195,  they  are  to  show  missing  items. 
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Pair  of 
Numbers 

Sum 

Product 

8,7 

15 

56 

17 

72 

6,  4 

8 

16 

12 

35 

12 

36 

13 

36 

3,  8 

•  At  the  end  of  Chapter  4  is  an  activity  which 
explores  “square”  numbers.  The  following  activity 
is  an  extension  of  the  earlier  one: 

Have  pupils  write  “4  X  4”  and  show  the  product 
“16.”  Immediately  below  this,  have  them  write 
“3  X  5”  and  show  the  product  “15.”  Discuss  the 
relationship  between  the  two  pairs  of  factors  and 
their  products.  Pupils  should  note  that  the  product 
of  the  first  pair  is  a  “square”  number.  The  num¬ 
bers  of  the  second  pair  of  factors  are  one  less  and 
one  greater  than  the  numbers  of  the  first  pair; 
and  the  product  of  the  second  pair  of  numbers  is 
1  less  than  the  product  of  the  first  pair. 

Show  the  following  pairs  of  numbers  on  the 
board : 

6X6  7X7  8X8  9X9 

5X7  6X8  7X9  8X  10 

Have  pupils  tell  the  products  and  the  relation¬ 
ships. 

Write  the  sentence  90  X  90  =  8,100  on  the 
board.  Ask  pupils  to  predict  what  the  product  for 
89  X  91  will  be,  and  then  multiply  to  find  out. 

Coordinate  Geometry 


•  The  activities  on  this  topic  suggested  at  the 
end  of  Chapters  3  and  4  may  be  combined  for  this 


£ 

o 

0 

A 

H 

J 

O 

1 

1 

activity.  Pupils  may  play  the  Find-the-Treasure  game 
(see  page  121)  using  a  grid  like  the  one  shown  at  the 
foot  of  the  first  column. 

•  Your  children  have  located  points  for  negative 
numbers  on  the  horizontal  axis.  Now,  have  them 
try  labeling  such  points  on  the  vertical  axis  as  shown 
below.  No  negative  numbers  should  be  indicated 
on  the  horizontal  axis  at  this  time. 

a.  Draw  each  symbol  at  the  point  determined  by 
the  given  coordinates: 


Over 

Up,  Down 

O  3 

2 

□  4 

4 

A  1 

1 

t 

T 

i  : 

j  < 

7 

C 

r 

< 

k 

A 

fl 

b.  Tell  what  letter  is  located  at 


Over 

Up,  Down 

4 

2 

2 

4 

4 

4 

~7  “6  "5  "4  ~3  ~2  ”1  0  1  2  3  4  5  6  7 
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25.  2  lb.  6  oz.  is  38  oz.  Yes 


26.  563  >  (3,990  -  7).  No 

27 .  6)5,967  In  the  first  division,  the  greatest  multiple 
of  6  that  can  be  subtracted  is  54  hundreds.  Yes 

28.  Sixteen  pints  is  more  than  8  quarts.  No 

29.  The  quotient  is  always  greater  than  the  divisor.  nc 

30.  726  ~  3  is  equal  to  832  —  4.  No 

31.  To  subtract  875  from  1,069  you  must  rename  the 

SUm.  Yes 


How  Well  Can  You  Compute? 


Computation  Test  5 


Rows  1-4. 

Write  answers 

on  folded 

paper. 

a 

b 

c 

d 

e 

1. 

5,909 

748 

$8.96 

4 

672 

-118 

+  5,948 

X  7 

63 

1,565 

5,791 

6,696 

$62.72 

988 

374 

2. 

7,822 

1,059 

$84.16 

4,067 

4,807 

-  2,894 

+  5,806 

-  80.07 

58 

7,418 

4,928 

6,865 

$  4.09 

5,180 

3. 

1,097 

697 

$40.66 

$0.70 

$6.09 

X  8 

x5 

-9.93 

0.65 

4.77 

8,776 

3,485 

$30.73 

0.85 

2.05 

4. 

7,869 

$13.84 

$7.89 

0.96 

6.54 

-  5,560 

-8.09 

x9 

0.77 

8.60 

2,309 

$  5.75 

$71.01 

$3.93 

$28.05 

Ex.  5-12. 

Copy,  divide,  and  check. 

450, R3 

870,  R7 

482, R0 

983, R0 

5. 

4)1,803 

6.  9)7,837 

7.  8)3,856  li. 

3)2)949 

743, R2 

3,077, R 1 

2, 156,  R2 

503, R4 

9. 

8)5)946 

10.  3)9,232 

11.  4)8)626  12. 

7)3,525 
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Yes  or  No?  Why? 

Problem-solving ;  estimating  answers  [Ol 

For  problems  1-5,  answer  “Yes”  or  “No”  and  tell  why. 

1.  For  the  tail  of  his  kite  Jim  needed  some  narrow 
pieces  of  cloth  each  8  inches  in  length.  Could  he  get 
5  of  them  from  a  narrow  piece  of  cloth  32  inches  in  length? 

No;  5x8=40 

2.  When  Joan  tied  to  the  string  for  her  kite  two  more 
pieces  of  string  65  feet  and  108  feet  in  length,  did  she 
make  the  string  about  180  feet  longer?  yoTiio^scT 

3.  If  the  length  of  Joan’s  kite  string  was  then  580 
feet  and  the  length  of  Jim’s  was  62  feet  less,  was  Jim’s 
kite  string  about  650  feet  in  length?  580-60=520 

4.  When  her  kite  was  at  a  height  of  132  feet,  Joan 
let  out  more  string  and  the  kite  rose  to  a  height  69 
feet  more.  Was  Joan’s  kite  then  at  a  height  of  about 

200  feet?  Yes;  estimate:  130+70=200 

5.  When  Joan’s  kite  was  at  a  height  of  285  feet  and 
Jim’s  was  lower  by  about  h  of  that  height,  was  the  height 
of  Jim’s  kite  about  90  feet  less  than  the  height  of  Joan’s? 

Yes;  estimate:  290  + 3=  about  90 
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Overview — Chapter  6 


•  Chapter  6  extends  the  work  in  multiplication 
and  division  to  include  refinements — division  which 
involves  two  0’s  for  the  quotient,  tests  for  divisibility 
for  4  and  for  5,  and  the  building  of  multiplication 
tables  showing  a  factor  10,  11,  or  12. 

The  work  in  geometry  is  broadened  now  to  give 
pupils  a  general  feeling  about  polygons  having  3 
sides  and  4  sides  and  the  ability  to  name  triangles 
and  the  more  common  quadrilaterals — rectangles 
and  squares. 

•  Problem-Solving.  The  work  in  problem¬ 
solving  is  expanded  now  to  include  some 
intensive  work  with  2-step  problems — finding  the 
hidden  question,  writing  the  ^-sentence  for  the 
situation,  and  then  solving.  Other  facets  of  the 
program  include  more  work  with  estimating  an¬ 
swers,  using  data  from  a  map,  and  judgment  about 
unreasonable  data  given.  Extra  Problems  Sets  pro¬ 
vide  still  more  problems  to  use  when  needed. 

•  Maintenance.  In  addition  to  Extra  Ex¬ 
amples  Sets  in  the  reservoir,  the  oral  and  written 
sets  of  exercises  which  serve  as  maintenance  in  this 
chapter  provide  mixed  practice  in  all  four  opera¬ 


tions  with  whole  numbers — working  with  3-  and 
4-place  numerals,  estimating  answers,  using  sym¬ 
bols  of  equality  and  inequality,  use  of  parentheses, 
work  with  the  addends-sum  and  factors-product 
relationships  involving  finding  the  number  which 
n  stands  for,  finding  other  names  for  numbers, 
using  the  commutative,  associative,  and  distributive 
properties,  and  a  review  of  multiples  by  finding 
whether  numbers  are  divisible  by  2,  3,  4,  5,  6,  7, 
8,  and  9. 

Exercises  dealing  with  fraction  numbers  and 
the  fractions  involved  keep  children  thinking  about 
the  set  of  fraction  numbers  and  using  some  of  the 
necessary  terminology — numerator  and  denominator . 

•  Enrichment.  In  addition  to  the  Extra  Ac¬ 
tivities  suggested  in  the  reservoir  at  the  end  of  the 
text,  the  enrichment  section  within  the  chapter  pro¬ 
vides  opportunities  for  more  intensive  work  in 
writing  2-step  problems  from  two  1-step  problems 
written  from  suggested  data. 

•  Testing.  In  addition  to  two  mid-chapter 
tests,  the  usual  four  end-of-chapter  tests  round  out 
the  testing  sections  for  the  chapter. 
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Pupil’s  Objectives 

(a)  To  form  the  habit  of  estimating  to  check  the 
answers  to  problems;  and  (b)  to  have  written  prac¬ 
tice  in  estimating  answers  in  mixed  computation. 

Background 

The  next  nine  pages  may  be  considered  a  unit 
on  problem-solving.  The  first  two  pages  cover 
skills  in  estimating  answers  to  written  problems  and 
are  followed  by  a  page  of  problems  based  on  using 
information  from  a  road  map.  The  last  six  pages 
of  the  unit  introduce  several  different  facets  of 
dealing  with  two-step  problems. 

The  basic  principle  behind  estimating  answers 
to  problems  is  the  rounding  of  numbers.  Thus  far, 
rounding  has  been  limited  to  rounding  the  number 
to  the  nearest  ten.  For  the  most  part,  rounding  to 


the  nearest  ten  is  adequate  for  the  work  covered  in 
this  book.  However,  rounding  to  the  nearest  hun¬ 
dred  and  nearest  thousand  is  suggested  for  some 
pupils  in  the  Individualizing  Instruction  section. 

Pre-Book  Lesson 

•  Conduct  an  oral  review  of  rounding  to  the 
nearest  ten,  using  a  number-line  picture.  At  first, 
work  with  2-place  numerals.  With  the  3-place 
numerals,  rename  the  numbers  as  tens  and  ones. 
486,  for  example,  may  be  renamed  48  tens  6  ones. 

•  Using  a  number-line  picture  like  the  one  be¬ 
low,  have  children  tell  whether  486  is  closer  to 
48  tens  or  to  49  tens. 

— < — • — • — • — • — • — • — • — • — • — • — • — ► — 

480  490 
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•  Review  briefly  the  adding,  subtracting,  multi¬ 
plying,  and  dividing  of  tens.  Examples  like  the 
following  may  be  used.  Be  sure  to  bring  out  the 
idea  that  operations  on  tens  are  just  like  operations 
on  ones. 

40  90  60  5)250 

+  70  -  50  X  4 


Using  the  Text  Pages 

•  Engage  pupils  in  a  discussion  about  estimating 
answers  to  problems.  Then,  read  problem  1  aloud 
and  ask  all  pupils  to  estimate  the  answer.  Tell 
them  not  to  work  the  example,  but  to  make  an 
estimate.  Have  children  explain  their  estimate  and 
then  have  the  problem  worked  on  the  board  to 
confirm  it. 

•  Continue  in  this  way  with  problems  2-5.  Em¬ 
phasize  the  idea  that  many  times  an  approximate 
answer  will  be  as  useful  as  an  exact  answer.  Make 
sure  that  slower  learners  are  estimating  properly 
and  that  they  understand  the  value  of  making  es¬ 
timates. 

•  For  the  written  work  in  Ex.  6-9,  be  sure  chil¬ 
dren  understand  that  they  are  to  write  an  estimated 
answer  only.  Then,  they  may  write  “Yes”  or  “No” 
to  answer  the  question. 

•  In  Ex.  10-15,  children  are  to  use  the  symbols 
of  inequality,  >  and  <  ,  to  show  the  relationship 
between  the  two  answers  for  each  exercise.  In 
these  exercises  estimation  is  not  to  be  used. 

•  The  written  practice  at  the  bottom  of  the  page 
is  for  practice  in  estimating  answers.  Make  it  clear 
to  pupils  that  they  are  to  write  estimated  answers 
to  these  examples  before  working  them. 

Individualizing  Instruction 

•  Walk  around  the  room  while  the  written  work 
is  being  done  to  be  sure  that  all  children  estimate 
answers  rather  than  find  them  through  work  with 
the  complete  algorithm. 


•  Work  with  classroom  situations  to  help  all  pu-  1 
j tils  see  that  estimates  are  sometimes  as  satisfactory  I 
as  exact  answers.  For  example,  if  each  of  the  5  J 
art  tables  needs  35  pieces  of  construction  paper,  I 
the  question  may  arise  if  one  package  of  144  sheets  1 
of  paper  will  be  enough  paper  for  the  5  tables.  I 
144  rounded  to  14  tens  and  then  divided  by  5  will 
reveal  immediately  to  the  child  that  more  paper 
will  be  needed.  The  exact  answer  for  144  -t-  5  is 
unimportant  in  this  situation. 

•  More  capable  children  may  extend  their  skills  in 
rounding  numbers  by  one  or  more  of  the  following 
suggestions: 

a.  They  may  be  able  to  see  that  for  rough  esti¬ 
mates  in  division  it  is  easier  to  round  to  the  nearest 
ten  which  is  a  multiple  of  the  divisor.  For  example,  ! 
278  rounded  to  the  nearest  ten  is  280.  However,  to 
divide  by  3,  it  may  be  easier  to  think  of  the  multiple  i 
270;  thus  27  tens  divided  by  3  equals  9  tens.  Ex¬ 
amples  like  the  following  may  be  given  for  rounding 
to  the  nearest  ten  which  is  a  multiple  of  the  divisor: 

486  -5-  8  278  -5-  9  314  -5-  4  489  6 

b.  Pupils  may  use  their  knowledge  of  rounding  ij 
to  the  nearest  ten  to  round  each  of  these  numbers  J 
to  the  nearest  hundred: 

842  3,756  475  1,119  8,881 

Reminder 

Continue  to  maintain  and  extend  the  following: 

a.  Ability  to  recognize  geometric  ideas  taught 
previously 

b.  Ability  to  recognize  commonly  used  coins, 
understand  their  absolute  and  relative  values,  and 
count  and  make  change 

c.  Ability  to  tell  time  to  the  minute 

d.  Ability  to  recognize  and  use  common  meas-  j 
uring  instruments;  as  well  as  to  convert  from  one 
unit  of  measurement  to  another 
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[W] 

For  each  of  problems  6-9,  write  an  estimated  answer. 

Then  write  “Yes”  or  “No”  to  answer  the  question. 

6.  If  178  sheets  of  paper  are  shared  equally  by  6 
children,  will  each  child  get  fewer  than  40  sheets?  y8e°s"6  =  30 

7.  If  you  write  5  columns  of  spelling  words,  each  with 
42  words,  will  you  write  more  than  250  words?  n* 40=  200 

8.  If  each  of  33  children  is  given  a  pencil  costing 

4#,  is  the  total  cost  of  the  pencils  less  than  $2.00?  y°es4*=  120*' or  $1'20 

9.  If  Jack’s  book  has  214  pages  and  Ida’s  has  338 

pages,  is  Ida’s  book  about  160  pages  thicker  than  Jack’s?  n4o°~210=  130 

For  each  of  Ex.  10-15,  is  the  answer  for  a  greater  than 
the  answer  for  b?  Write  “Yes”  or  “No.”  Then  use  >  or 
<  and  show  why.  For  Ex.  10  write,  “Yes.  63  >  60.” 

10.  a.  7  X  9  Yes  II.  a.  9  X  9  No  12.  a.  6)324  Yes 
b.  2)120  63 >60  b.  3)252  si  <84  b.  6  X  8  54>48 

13.  a.  36  +  24  Yes  14.  a.  88  -  25  No  15.  a.  28  +  27  No 

b.  92  -  35  60  >57  b.  4)316  63  <79  b.  8)632  55  <79 

Practice  in  Estimating 

A.,  S„  M„  D.  [wl 


Write  estimated  answers.  Then  go  back,  work  each 
example,  and  compare  your  answer  with  your  estimate.  ^  ^  ^ 


I. 

475  -r-  8  60;  59,R3 

6. 

55  +  25  90;  80  11. 

73  - 

16  50;  57  16. 

398  ^  8a 

40;  39 

2. 

7  X  43  280;  301 

FF 

l . 

502  7  70;71,R5l2. 

261  -s 

-  5  50;  52,  R  ll 7 . 

76  -  37  a 

90;  95 

3. 

81  -  3540;  46 

8. 

8  X  68  560;  544  1  3. 

68  +  27  100;  95  18. 

43  +  52a 

90;  88,R3 

4. 

47  +  3480;  81 

9. 

478  -T-  6  80;  79,  R4I4. 

88  - 

47  40;  41  19. 

355^  -T-  4a 
480;  468 

5. 

808  9  90;  89,R7l  0. 

9  X  69  630;  621 15. 

743  < 

-  9  80;  82,  R520. 

6  X  78  A 
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Simpson 


Jasper 


Nelson 


Using  a  Road  Map  to  Solve  Problems 

A.  and  S.  [W] 

Show  your  work  to  find  answers.  The  numerals  on  the 
map  show,  in  miles,  distances  between  towns. 

1.  How  far  is  it  from  Simpson  to  Conway  on  the  lake? 

42+19=61;  61  miles 

2.  How  much  closer  to  Conway  is  Jasper  than  Simpson? 

61—35=26;  26  miles 

3.  To  go  from  Telford  to  the  lake  by  way  of  Simpson, 
how  many  miles  must  you  travel?  18+42+19=79;  79miies\ 

4.  How  much  farther  is  it  from  Bixby  to  Simpson  by 
way  of  Telford  than  by  the  direct  way?  i59miiei-32=15; 

5.  The  whole  trip  from  Bixby  to  Conway  by  way  of  Jug- 
town,  returning  by  way  of  Jasper,  is  how  many  miles  long?, 

Via  Grant:  24+27+  19=70;  35+  18+  15+22+24=  1  14;  70+  114=  184;  184  miles 

6.  Find  the  number  of  miles  from  Jasper  to  Telford 
by  the  shortest  route,  via  Neis0n:  18+15+22+24+29=108;  io8miies 

7.  Find  the  distance  from  Nelson  to  Simpson  by  way 
of  Jasper  and  the  lake.  18+35+19+42=114,-  114  miles 

8.  Find  the  shortest  route  from  Conway  to  Telford,  v 

Via  Jugtown  and  Simpson:  19+42+  18=79;  79  miles 

•  Extra  Activity.  Work  Set  113. 

198 

A  preview  of  2-step  problems  which  will  be  developed  on  the  pages  which  follow! 
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Pupil’s  Objectives 

(a)  To  learn  to  read  a  road  map;  and  (b)  to 
solve  problems  based  on  information  obtained  from 
a  road  map. 

Background 

In  all  probability,  your  pupils  have  had  some 
experience  in  reading  maps  in  social-studies  ac¬ 
tivities.  Children  usually  sense  the  fact  that  rela¬ 
tionships  between  actual  distances  are  indicated  by 
the  variations  in  the  lengths  of  the  segments  shown 
on  maps.  In  general,  they  can  make  comparisons 
of  distances  by  looking  at  the  segments.  However, 
they  must  be  able  to  read  the  numerals  and  com¬ 
pute  to  make  exact  comparisons. 

Most  road  maps  have  a  system  for  locating  cities. 
If  you  have  been  developing  the  supplementary  ac¬ 
tivities  on  coordinate  geometry,  you  may  wish  to 
establish  a  coordinate  grid  for  locating  cities  as  is 
suggested  in  the  Individualizing-Instruction  sec¬ 
tion.  This  may  be  done  as  a  part  of  the  text-page 
lesson,  if  you  wish. 

Pre-Book  Lesson 

If  possible  (and  feasible),  draw  a  simple  map  on 
the  chalkboard  showing  known  landmarks  (library, 
city  hall,  schools,  parks,  and  so  on)  in  your  city. 
Perhaps  distances  can  be  shown  in  “blocks,”  so 
that  the  map  has  a  horizontal  and  a  vertical  axis. 

Ask  questions  of  pupils  that  will  require  re¬ 
sponses  revealing  their  knowledge  and  understand¬ 
ing  of  map  reading.  Ask  questions  that  will  require 
the  use  of  addition  and  subtraction. 

Using  the  Text  Page 

Discuss  with  the  class  the  map  at  the  top  of  the 
page.  Read  the  names  of  cities  that  may  cause 


difficulty.  More  capable  children  should  be  able  to 
proceed  with  the  written  work  without  difficulty. 
You  may  wish  to  conduct  an  oral  lesson  with 
slower  learners  before  assigning  the  written  work. 

Individualizing  Instruction 

•  All  pupils  may  write  mathematical  sentences 
for  the  problems.  Some  of  the  sentences  will  re¬ 
quire  the  use  of  3  or  4  numerals.  In  Ex.  3,  for 
example,  the  mathematical  sentence  would  be 
18  +  42  +  19  =  /?.  You  may  permit  children  to 
proceed  without  help  at  this  point  to  see  how  well 
they  do  or  your  may  wish  to  give  some  help. 

•  The  map  on  the  text  page  may  be  easily  and 
quickly  reproduced  on  the  chalkboard.  Or,  you 
may  use  the  map  drawn  as  a  part  of  the  Pre-Book 
Lesson.  Let  the  left  edge  of  the  map  lie  in  the 
vertical  axis  and  the  bottom  edge  of  the  map  in 
the  horizontal  axis.  Draw  both  vertical  and  hori¬ 
zontal  grid  marks  at  appropriate  intervals  on  the 
map.  After  the  marks  have  been  numbered,  use 
them  as  a  basis  for  locating  cities  or  points  of 
interest  on  the  map.  Have  pupils  show  the 
coordinates  (number  pair)  for  the  point  for  each 
city. 

•  Unless  otherwise  indicated,  it  is  commonly  ac¬ 
cepted  that  the  top  of  a  map  indicates  north,  the 
right  indicates  east,  and  so  on.  You  may  discuss 
this  practice  with  all  pupils. 

•  All  pupils  may  participate  in  the  preparation 
of  a  bulletin-board  exhibit  which  contains  illustra¬ 
tions  of  floor  plans,  plot  plans,  playgrounds,  and 
so  on.  These  can  be  obtained  from  magazines. 

•  All  pupils  may  obtain  a  copy  of  a  city  map, 
regional  map,  state  map,  or  state-  or  national-park 
map.  These  may  be  used  for  additional  study  or  to 
confirm  map-reading  skills  already  learned. 
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Pupil’s  Objectives 

(a)  To  begin  to  build  an  understanding  of  the 
nature  of  two-step  problems;  and  (b)  to  learn  to 
look  for  the  “hidden  question”  buried  in  a  two-step 
problem. 

Background 

This  is  the  first  of  a  series  of  lessons  dealing  with 
a  major  advance  in  the  complete  problem-solving 
program — the  introduction  of  two-step  problems. 

Problem  situations  in  which  two  or  more  steps 
are  involved  in  finding  a  solution  present  a  much 
more  complex  task  for  the  pupil  than  problems 
with  a  one-step  solution.  The  primary  source  of 
difficulty  stems  from  the  “hidden  question”  in¬ 
herent  in  the  two-step  situation.  Most  often,  quanti¬ 
tative  information  is  given  and  a  question  is  asked 
which  cannot  be  answered  before  another  question 
is  answered.  This  other  question  is  what  we  refer 
to  as  the  “hidden  question.”  It  is  not  asked 
directly,  but  is  implied  in  the  question  asked. 

All  problems  on  text  page  199  contain  problem 
information  that  should  be  very  easily  understood 
by  most  pupils.  The  “hidden  question”  merely  in¬ 
volves  converting  from  one  unit  of  measurement  to 
another  before  the  final  computation  can  be  com¬ 
pleted.  Be  sure  to  stress  the  hidden-question  idea 
with  pupils  throughout  the  lesson. 

Pre-Book  Lesson 

•  Ask  two  children  to  measure  the  length  of  your 
desk  or  a  table  in  the  room.  Have  the  length  given 


in  feet  and  inches.  Write  the  information  on  th 
board.  Then,  write  the  question,  “How  man- 
inches  long  is  the  desk?” 

Have  pupils  tell  how  to  find  the  length  of  th 
desk  in  inches.  First,  they  must  change  the  fee 
to  inches,  and  then  add  the  numbers  of  inches 
Discuss  with  pupils  the  “hidden  question”  in  thi 
problem.  Make  sure  they  understand  that  tw( 
steps  are  involved. 

•  \  ou  may  wish  to  discuss  other  similar  problem; 
before  turning  to  the  text  lesson. 

Using  the  Text  Page 

The  problems  are  very  similar  to  those  of  th( 
Pre-Book  Lesson.  Note  that  some  of  them,  how¬ 
ever,  do  not  involve  two  steps.  It  is  essential  thai 
pupils  see  the  difference  between  the  two  types  ol 
problem.  If  they  do  not  make  this  distinction, 
then  they  need  more  oral  discussion  and  involve¬ 
ment  of  the  type  presented  in  the  Pre-Book  Lesson. 

Individualizing  Instruction 

•  Most  children  will  have  little  difficulty  with 
the  work  on  this  page  and  should  go  right  on  to 
the  work  of  the  next  lesson. 

•  Some  children  may  need  work  like  the  follow¬ 
ing: 

3  days  = _ hours 

4  pounds  = _ ounces 

45  feet  = _ yards 

8  ft.  10  in.  = _ in.  (two-step  situation) 

2  hr.  25  min.  = - min.  (two-step  situation) 
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*  Recognizing  a  hidden  question  in  a  problem— another  aspect  of  problem-solving! 


*  More  than  One  Number  Question 


One  question  hidden  [ O ] 


1.  Betty’s  father  is  going  to  put  up 
a  shelf  in  her  bedroom  to  hold  her 
pictures.  He  needs  a  board  2  feet  8 
inches  in  length.  How  many  inches 

is  that?  32  inches 

You  have  worked  some  examples 

like  this.  Before  you  can  answer  the 

given  question,  you  must  find  and 

answer  a  hidden  question. 

Why  is  the  hidden  question  in 

problem  1,  “How  many  inches  are  the 

enmp  OQ  9  fopf}”  We  need  to  find  this  bef 

same  iengtn  as  z  reetr  how  m  inches  there  c 


2.  For  a  book  shelf,  Betty’s  father  wants  a  board  3  feet 
in  length.  What  must  be  its  length  in  inches?  36  inches 
Does  this  problem  have  a  hidden  question?  n Explain. 


We  can  find  the 
answer  in  one  step. 


3.  How  many  quart  containers  will  hold  3  gallons  and 

J  113  quart  containers 

one  quart  of  milk?  ATell  about  the  hidden  question  in 

tu;c  r^rrihlpm  How  many  c’uart  containers  wil1 

tms  prooiem.  hold  3  gaiions  of  miik? 


4.  How  many,  peck  containers  will  hold  4  bushels  of 

16  peck  containers  . 

potatoes?  aIs  there  a  hidden  question?  no 

5.  How  many  weeks  is  the  same  amount  of  time  as 

3  months  5  weeks?  AWhat  is  the  hidden  question  in  this 

problem?  How  many  weeks  are  there  in  3  months? 

6.  How  many  ounces  is  the  same  weight  as  2  pounds 

4  ounces?°“'WKat  can  you  say  about  the  hidden  question 

in  this  problem?  PoUnds> 
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Problems  Having  a  Hidden  Question 

i°i 

Study  problems  1-3  to  see  how  they  are  alike. 

1.  Fran  has  decorated  9  eggs  for  Easter.  Jane  has 
decorated  8,  and  Ruth,  7.  How  many  Easter  eggs  in  all 
have  they  decorated?  24  eggs 


200 


2.  If  the  girls  plan  to  decorate  a  total  of  30  eggs  for 
Easter,  how  many  more  eggs  must  they  fix?  6  eggs 

To  solve  problem  2,  why  must  you  know  the  answer 

for  problem  1  ?  You  must  know  how  many  eggs  they  have  already  fixed. 

Sometimes  problems  1  and  2  are  put  together  to  make 
one  problem,  as  in  problem  3. 


3.  Fran,  Jane,  and  Ruth  plan  to  decorate  30  eggs  for 
Easter.  Fran  has  decorated  9  eggs;  Jane,  8;  and  Ruth,  7. 
How  many  more  eggs  must  the  girls  decorate? 

a.  What  do  we  have  to  answer  in  problem  1  before  we 

can  work  problem  2  ?  see  a  nswer  below  Ex.  2. 

b.  Why  do  we  call  this  answering  the  hidden  question 

in  problem  3?  The  hidden  question  is  not  asked  directly. 

c.  Explain  why  you  would  work  problem  3  just  as  you 
would  work  problem  1  and  then  problem  2.  you  must  find 

the  answer  for  the  hidden  question  (problem  1)  before  you  can  answer  the 
problem  question  (problem  2). 


*  The  development  of  two-step  problems! 
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Pupil's  Objectives 

(a)  To  build  greater  understanding  of  two-step 
problems;  and  (b)  to  have  practice  in  making 
two-step  problems  from  given  information. 

Background 

One  of  the  surest  ways  of  building  an  under¬ 
standing  of  something  is  to  have  experience  in  the 
construction  of  it.  This  is  certainly  true  in  fostering 
greater  insight  into  the  nature  of  two-step  prob¬ 
lems.  Pupils  who  have  had  experience  in  the  con¬ 
struction  of  two-step  problems  are  more  apt  to  be 
able  to  solve  them. 

The  purpose  of  this  particular  lesson  is  first  to 
give  children  the  basic  information  in  two  separate 
problems  and  to  ask  two  separate  questions — one 
for  each  step  of  a  two-step  problem.  Then  the  in¬ 
formation  is  reorganized  in  a  third  problem  and 
the  question  is  restated  so  that  a  problem  with  a 
“hidden  question”  results.  Once  again,  attention 
must  be  given  to  the  hidden  question  in  the  two- 
step  problem.  The  basic  information  in  these  prob¬ 
lems  differs  from  that  in  the  previous  lesson  so  that 
answering  the  hidden  question  is  dependent  upon 
something  other  than  conversion  from  one  unit  of 
measurement  to  another. 

Pre-Book  Lesson 

•  Write  on  the  chalkboard  a  problem  similar  to 
the  following : 

Mrs.  Henry  is  making  frosted  cupcakes 
for  the  fourth-grade  party.  There  are  33 
children  in  one  fourth-grade  class  and  29 
children  in  the  other.  How  many  frosted 
cupcakes  should  Mrs.  Henry  make  to  give 
the  fourth-grade  pupils  one  cupcake  apiece? 

Your  pupils  should  have  no  difficulty  with  this 
problem. 

Then,  write  a  second  problem,  based  on  the 
first,  like  the  following: 

If  Mrs.  Henry  has  finished  55  cupcakes, 
how  many  more  must  she  make? 

It  should  be  clear  to  all  children  that  the  solu¬ 
tion  to  the  second  problem  is  based  upon  finding 


a  solution  to  the  first  problem.  Discuss  this  par¬ 
ticular  phase  of  solving  the  problem  and  have  pu¬ 
pils  explain  in  their  own  words. 

Point  out  that  sometimes  two  problems  like  these 
are  put  together  to  make  one  problem.  Write  a 
third  problem  like  the  following: 

Mrs.  Henry  has  made  55  frosted  cupcake's 
for  the  fourth-grade  party.  How  many  more 
does  she  need  to  make  to  give  the  fourth- 
grade  pupils  one  cupcake  apiece  if  there  are 
33  children  in  one  fourth-grade  class  and  29 
children  in  the  other? 

Have  pupils  analyze  the  third  problem  and  tell 
how  it  is  like  each  of  the  first  two  problems.  Ask 
children  to  tell  and  to  explain  the  “hidden  ques¬ 
tion”  in  this  third  problem. 

•  You  may  wish  to  repeat  the  above  analysis 
with  another  set  of  problems.  Be  sure  pupils  see 
the  “hidden  question”  and  understand  that  a  first 
computation  must  precede  finding  the  final  solu¬ 
tion  to  the  problem. 

Using  the  Text  Pages 

•  Two  sets  of  problems  are  presented  for  analysis 
and  discussion  in  the  oral  part  of  the  lesson.  Ex.  3 
and  6  are  composites  of  Ex.  1-2  and  Ex.  4-5  re¬ 
spectively.  In  each  case,  it  would  be  appropriate 
to  ask  pupils  to  state  one  problem  that  will  embrace 
the  first  two  problems.  Encourage  the  statement 
of  problems  from  various  children  before  either 
Ex.  3  or  6  is  read  by  the  class.  Be  sure  to  have  pu¬ 
pils  tell  the  “hidden  question”  in  the  newly  stated 
problems. 

Have  children  do  the  computational  work  on  the 
board  for  Ex.  1  and  2.  Then,  have  them  do  the 
computational  work  for  Ex.  3  and  see  the  similarity 
to  the  other  written  work. 

•  In  the  written  work  at  the  bottom  of  text  page 
201  there  are  pairs  of  problems.  For  each  pair,  pu¬ 
pils  are  to  write  a  new  problem  with  a  hidden 
question.  Be  sure  all  children  realize  that  the  exer¬ 
cises  are  to  be  paired:  Ex.  7  and  8,  Ex.  9  and 
10,  Ex.  11  and  12.  Be  sure  to  save  the  problems 
written  by  the  children.  They  will  be  used  again 
in  the  next  lesson. 
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Individualizing  Instruction 

•  Ask  various  children  to  read  some  of  the  two- 
step  problems  prepared  during  the  text-page  lesson. 
Have  children  tell  the  hidden  question  and  what 
must  be  done  to  find  the  solution  to  the  two-step 
problem. 

•  All  pupils  may  participate  in  any  one  or  more 
of  the  following  maintenance  activities: 

a.  Draw  part  of  a  multiplication  table  as  below, 
showing  the  factors  in  random  order.  Then,  show 
the  products  for  the  respective  pairs  of  factors. 


8 


7 


b.  Show  the  greatest  multiple  of  the  factor  which 
can  be  subtracted  from  each  of  the  numbers  listed: 


c.  Show  the  number  represented  by  n. 

J3,  R4  _6,  R6  _7,  R2  _9,  R1 
5 )n  9 )n  7)n  4 )n 

•  For  pupils  who  need  further  oral  work  witl 
two-step  problems,  use  the  pairs  of  problems  below 

a.  Mrs.  Simpson  bought  10  packages  of 
hamburger  buns  for  a  cookout.  If  there  were 
6  buns  in  each  package,  how  many  buns  did 
she  buy? 

b.  How  many  buns  could  be  put  at  each  of 
4  tables  at  the  cookout  if  they  were  dis¬ 
tributed  equally? 

c.  Winnie  was  a  baby-sitter  for  2  hours  on 
Friday,  4  hours  on  Saturday,  and  1  hour  on 
Sunday.  How  many  hours  did  she  baby-sit 
on  these  days? 

d.  How  much  did  Winnie  make  if  she  was 
paid  45  fi  an  hour  for  baby-sitting? 

•  Exercises  like  the  following  may  be  helpful  for 
all  pupils  as  they  continue  with  the  work  of  solving 


factor  7:  58,  26,  39,  40,  50 

(24  -*-  8)  +  5  =  7z 

(17  +  38  -f-  64)  X  2  =  n 

factor  9:  40,  60,  80,  29,  49 

300  -  (18  X  3 )=n 

(40  -  18)  +n  =  85 

factor  8:  36,  29,  47,  68,  71 

(32  +  24)  7  =  „ 

36  -  (36  4)  =  n 

factor  6:  35,  52,  28,  19,  45 

144  +  (84  -5-  3)  =  n 

(7  X  9)  h-  3  =  n 

NOTES 
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Study  problems  4-6  to  see  how  they  are  alike. 

4.  The  girls’  eggs  cost  98 <£,  and  the  coloring  material 
costs  28 tf.  How  much  did  the  girls  have  to  pay  in  all?*1-26 

5.  How  much  change  did  they  get  from  $2.00?*° 74 

Problems  4  and  5  can  be  put  together  to  make  one 
problem,  as  in  problem  6. 

6.  How  much  change  did  the  girls  get  from  $2.00  if 
they  paid  98  <£  for  eggs  and  28  <£  for  coloring  material  ?v 

a.  How  was  problem  6  made  up  from  problems  4 

^J^d  5?1f  contains  the  same  information  and  asks  the  same  final  question. 

b.  Explain  why  you  would  work  problem  6  just  as  you 
would  work  problem  4  and  then  problem  5.  You  must  answer 

the  hidden  question  (Ex.  4)  before  you  can  answer  the  problem  question  (Ex.  5). 

[W] 

Try  to  write  one  problem  from  each  of  the  following 
pairs  of  problems.  Below  your  new  problem,  write  the 
hidden  question.  Save  these  problems,  wording  of  problems  win  vary. 

7.  Of  the  30  eggs,  i  were  made  red  or  yellow.  How 
many  eggs  were  made  red  or  yellow? 

8.  How  many  eggs  were  made  other  colors? 

How  many  eggs  were  made  other  colors  if  t-  of  the  30  eggs  were  made  red  or  yellow? 

9.  Fran  kept  6  of  the  30  eggs.  Jane  and  Ruth  took(H  ow  many  eggs 

*  were  made  red 

the  others.  How  many  eggs  did  Jane  and  Ruth  have?  °r  yeiiow?) 

10.  If  Jane  and  Ruth  shared  their  eggs  equally,  how 
many  did  each  of  the  girls  get?  Fran  kept  6  of  the  30  eggs. 

If  Jane  and  Ruth  shared  the  others,  how  many  did  each  of  them  have?  (How  many  eggs  did  Jane 

11.  Afterward,  the  girls  took  the  30  eggs  to  school.  and  Ruth  have?) 
Other  children  in  the  class  brought  162  decorated  eggs. 

In  all,  how  many  decorated  eggs  were  there? 

12.  If  the  children  put  all  the  eggs  in  baskets,  6  eggs 
in  each  basket,  how  many  baskets  were  used? 

Fran,  Jane,  and  Ruth  took  the  30  eggs  to  school.  Other  children  brought  162  eggs. 

How  many  baskets  were  needed  to  put  all  the  eggs  in  baskets,  6  to  a  basket? 

(How  many  eggs  were  there  in  all?) 
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*  Stress  the  use  of  one  n-sentence  to  indicate  the  two  steps  for  solving  the  problem. 


T wo  steps: 

(1)  2x3  =  6 

(2)  6-4  =  2 


The  12-Sentence  for  a  Two-Step  Problem 

Problems  having  a  hidden  question  [O] 

Why  may  we  call  a  problem  with  a  hidden  number 
question  a  two-step  problem? 

You  write  an  ^-sentence  for  a  two-step  problem  in  a 
way  that  shows  the  two  steps  in  the  problem.  For  Ex. 
1-4,  first  tell  the  hidden  question.  Then  tell  why  the 
given  ^-sentence  for  the  situation  shows  how  to  work  the 
two  steps  in  the  problem. 


1 .  When  you  cut  a  piece  4  feet  long  from  a  rope  2  yards 
long,  how  long  will  the  remaining  piece  be? 

Hidden  question:  How  many  feet  in  2  yards?  ^  ^  ^  ^ 


(i)  i, 760-^-2=880  2.  1  mile  is  1,760  yards.  If  John  runs  1  mile  on 

'Saturday  and  i  mile  on  Sunday,  how  many  yards  has  he 
run  in  the  two  days?  i  1,760  +  (1,760  ~  2 )  =  n 

Hidden  question:  How  many  yards  in  ~  mile? 

(1)  9x4=36  3.  How  many  quarts  are  there  in  all  in  two  containers, 

8x4  =  32  3 

(2)  36+32=68  one  holding  9  gallons,  and  the  other  8  gallons? 

(9  X  4)  +  (8  X  4)  =  n 

Hidden  question:  How  many  quarts  in  each  container? 

4.  Joe  earned  $0.85  a  day  for  6  days  working  in  the 
family  garden.  How  much  more  did  he  need  to  buy  a 
baseball  suit  costing  $7.50?  (6  x  $0.85)  +  %n  =  $7.50 

Hidden  question:  How  much  did  Joe  earn  in  the  6  days? 

Now  go  back  to  the  problems  on  pages  200-201.  For 
(2  )  30+-82+47==624  problem  3,  why  is  the  ^-sentence  (9  +  8  +  7)  +  n  =  30? 

(1 )  $o  98+$o  28=$ i  26For  Pr°blem  6,  why  is  $2.00  -  ($0.98  +  $0.28)  =  $n 

(2) $2.00-$i.26=$0.74the  sentence? 


(1)  6x$0.85=$5.10 

(2)  $7.50— $5. 1 0=$2.40 


Ex.  7-8:  (30-h3)+n=30 
Ex.  9-10:  (30—  6)+  2  =  n 
Ex.  11-12:  (30+  1 62)-h  6  =  n 


[W] 


See  if  you  can  write  an  72-sentence  for  each  two-step 
problem  you  made  for  problems  7-12  on  page  201. 

202 

Notice  that  the  n-sentence  represents  the  situation,  but  the 
pupil  must  decide  on  both  operations  necessary  for  solving. 
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Pupil’s  Objective 

To  learn  to  write  mathematical  sentences  for 
two-step  problems. 

Background 

Your  pupils  have  had  many  varied  experiences 
in  writing  mathematical  sentences  for  one-step 
problems.  They  have  also  used  parentheses  as  a 
way  of  denoting  part  of  a  sentence.  Now,  they 
have  the  opportunity  to  bring  these  skills  together. 

On  text  page  202  you  will  find  four  different 
types  of  problems  and  an  appropriate  mathematical 
sentence  for  each  problem.  In  each  instance  the 
first  step  of  the  two-step  problem  is  denoted  by 
use  of  parentheses.  Then,  the  second  step  to  the 
solution  of  the  problem  is  indicated  with  the  ap¬ 
propriate  operation  symbol  and  necessary  problem 
information.  In  Ex.  1,  for  example,  the  hidden 
question  is  to  determine  how  many  feet  are  the 
same  length  as  2  yards.  Thus,  the  first  step  of  the 
problem  is  written  “(2  X  3).”  The  problem  ques¬ 
tion  is,  “How  much  rope  would  be  left  if  a  piece 
4  feet  long  were  cut  off?”  Thus  the  rc-sentence  for 
the  problem  is  written  “(2  X  3)—  4  =  n.” 

Pre-Book  Lesson 

•  Present  contrived  or  actual  situations  like  the 
following  for  analysis  and  discussion  as  suggested: 

In  the  library  are  5  tables  with  6  chairs  at 
each  table.  There  is  one  table  with  4  chairs. 

How  many  chairs  are  there  in  all? 

First,  ask  pupils  if  there  is  a  hidden  question  in 
the  problem  (How  many  chairs  are  at  the  5 
tables?) .  They  should  see  that  working  the  example 
5X6=?  is  one  way  of  determining  the  answer 
to  the  hidden  question.  Then,  they  should  add  the 
numbers  of  chairs  to  find  the  number  for  the  total 
set.  Write  on  the  board  something  like  this: 

Chairs  at  Chairs  at  All  chairs  in 

5  tables  l  table  the  library 

(5X6)+  4  =  ” 


Ask  pupils  to  tell  about  the  first  step  in  finding  the 
number  for  the  total  set  of  chairs.  Point  out  that 
the  first  step  is  shown  within  the  parentheses. 

•  The  following  problems  may  be  used  for  va¬ 
riety  in  two-step-problem  analysis: 

Debra  spent  85^  for  a  notebook  and  45 ^ 
for  paper.  How  much  change  did  she  get 
from  $2.00  ? 

Direct  pupils  to  state  and  to  write  on  the  board  the 
mathematical  sentence: 

$2.00  -  ($0.85  +  $0.45)  =  $/i 

Betty  had  48  valentines.  She  wanted  to 
send  valentines  to  the  28  children  in  her 
room  and  the  34  children  in  Mrs.  Gray’s 
room.  How  many  more  valentines  did  Betty 
need? 

The  mathematical  sentence  for  this  situation  is 
48  +  n  =  (28  +  34). 

Using  the  Text  Page 

•  In  conducting  the  oral  lesson,  you  may  wish  to 

have  children  keep  their  books  closed  and  read  the 
problems  aloud  to  them.  Or,  you  could  ask  four 
children  to  write  each  of  the  problems  on  the 
chalkboard  for  class  discussion.  In  this  way,  pu¬ 
pils  cannot  see  the  mathematical  sentence  in  ad¬ 
vance  of  the  discussion.  Be  sure  children  can 
identify  the  hidden  question  and  the  associated 
first  step  in  solving  the  problem.  Then,  show  the 
computation  for  the  first  step  using  (  ).  After 

the  first  step  has  been  identified  and  written,  the 
final  step  is  much  easier. 

•  Ask  pupils  to  analyze  and  to  write  n-sentences 
for  Ex.  3  and  6  on  pages  200  and  201  before  they 
see  the  sentences  on  page  202. 

•  The  mathematical  sentences  for  the  problems 

on  pages  200-201  are  considerably  more  complex 
than  those  encountered  in  this  lesson.  You  may 
wish  to  develop  them  in  an  oral  lesson,  at  least  for 
slower  learners.  The  sentence  for  the  problem  from 
Ex.  7  and  8  is  (30  3)  +  n  =  30;  for  the  problem 

from  Ex.  9  and  10,  (30  -  6)  2  =  n;  and  for  the 

problem  from  Ex.  11  and  12,  (30  +  162)  —  6  n. 
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Pupil’s  Objectives 

(a)  To  find  the  “hidden  question”  in  two-step 
problems;  and  (b)  to  complete  mathematical  sen¬ 
tences  for  two-step  problems. 

Background 

Finding  the  hidden  question  in  multistep  prob¬ 
lems  is  very  difficult  for  some  children.  It  is  often 
helpful  to  these  children  to  state  the  problem  infor¬ 
mation  differently  and  to  rephrase  the  question. 
They  need  as  much  help  as  possible  to  stimulate 
them  to  restate  the  information  and  the  question. 

A  great  deal  has  been  said  about  the  translation 
of  information  from  the  written  or  oral  problem 
situation  to  the  mathematical  sentence  and  vice 
versa.  Needless  to  say,  translation  becomes  more 
difficult  for  pupils  in  multistep  problem  situations. 
But,  it  is  precisely  in  the  multistep  situation  where 
translation  to  a  mathematical  model  is  of  greatest 
value  to  the  problem  solver.  Thus,  considerable 
emphasis  is  placed  on  the  writing  of  mathematical 
sentences  for  two-step  problems  henceforth. 

In  this  lesson,  pupils  should  be  guided  orally 
through  the  problems,  finding  the  hidden  question 
and  stating  an  appropriate  mathematical  sentence 
for  the  problem.  After  the  oral  lesson,  pupils 
should  go  back  to  each  problem  and  write  a  mathe¬ 
matical  sentence  for  it. 

Pre-Book  Lesson 

You  may  wish  to  go  directly  to  the  text  page  and 
begin  the  discussion.  Or,  you  may  state  a  simple 
problem  like  the  following  and  discuss  it  in  prepa¬ 
ration  for  the  text  discussion: 

Mrs.  Matt  bought  4  bars  of  soap  at  9*1 
each  and  a  toothbrush  that  cost  79*1.  How 
much  did  she  spend? 


First,  ask  pupils  to  find  the  hidden  question. 
Then,  write  on  the  board,  “(□  X  A)  +  O  =  n*l.” 
Ask  children  to  write  the  open  sentence  and  to 
fill  in  the  frames  so  that  the  sentence  will  go  with 
the  problem.  Have  a  child  fill  in  the  frames  on 
the  board.  (4  X  9*1)  -f  79*1  =  nj 

Using  the  Text  Page 

•  Be  sure  to  stress  finding  the  hidden  question 
for  each  problem.  You  may  wish  to  develop  the 
writing  of  the  mathematical  sentence  for  two  or 
three  problems,  according  to  the  suggestions  in  the 
Pre-Book  Lesson. 

•  After  thorough  discussion  of  the  problems,  ask 
pupils  to  complete  each  sentence  that  has  been 
started  and  to  work  it  to  solve  the  problem. 

Individualizing  Instruction 

•  Only  you  can  determine  how  successful  the 
slower  learners  are  in  finding  hidden  questions  and 
in  writing  mathematical  sentences  for  two-step 
problems.  It  may  be  that  they  need  more  oral 
work  before  spending  time  on  written  activities. 

•  Translation  is  a  two-way  street:  (1)  from  the 
written  problem  to  the  mathematical  sentence, 
and  (2)  from  the  mathematical  sentence  to  the 
written  problem.  For  further  experience  in  type 
(2),  have  your  pupils  write  problems  that  would  go 
with  the  following  mathematical  sentences: 

a.  $3.00  -  ($1.49  +  $0.69)  =  $n 

b.  n  =  (0  +  15  +  12)  -  25 

c.  (3  X  15)  +  10  =  n 

d.  50*1  —  (3  X  12*0  =ni 

e.  $2.00  -  (4  X  $0.25)  =  $n 

f.  n  =  (21  +  86  +  35) -  19 

g.  (30  -f-  3)  +  15  =  n 
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Writing  17-Sentences  for  2-Step  Problems 

First  finding  the  hidden  question  [O] 

Tell  the  hidden  question  in  each  problem. 

1.  Sam  delivers  92  newspapers  each  of  the 

six  weekdays  and  110  on  Sunday.  How  many 
papers  does  he  deliver  in  a  week?  110  662 

(  ?6  X  -?92)+  -  n 

How  many  papers  does  Sam  deliver  on  weekdays? 

2.  Mr.  Call  buys  newspapers  at  a  stand, 
paying  10<£  each  weekday  and  25  on  Sunday. 

In  a  week  how  much  does  he  pay  for  his 

6  10*  r25  i  85* 

newspapers?  (_?_  X  _?_)  +  _?_  =  n 

How  much  does  he  pay  for  weekday  newspapers? 

3.  Mrs.  Lee  bought  a  pattern  and  8  yards 
of  cloth  at  70 a  yard.  Her  bill  was  $6.57.  How  much  did 

J  97*  8  70* 

the  pattern  cost?  n  +  (_?_  X  ?  )  =  $6.57 

How  much  did  the  cloth  cost? 

4.  She  used  i  of  the  8  yards  of  cloth  for  a  dress  for 
Ann.  At  70<£  a  yard,  what  did  that  material  cost? 

J  8  4  70* 

(?  :  ?)X  ? 

How  many  yards  of  cloth  did  she  use  for  the  dress? 

5.  For  his  electric  train  set,  Sam  wants  an  engine  cost¬ 
ing  $4.75  and  a  freight  car  costing  $2.60.  He  has  only 
$5.50.  How  much  more  money  does  he  need? 

(.?-  +  .?,)  -  n  =  _?_ 

How  much  do  the  engine  and  freight  car  cost? 

6.  Sam’s  father  gave  him  3  passenger  cars  at  $2.95  each. 
Sam  planned  to  pay  $8.00  for  them.  How  much  more 
than  that  amount  did  the  cars  cost? 


$1.40 

n 


How  much  did  the  passenger  cars  cost? 


3 

(-?- 


$2.95  $0.85  $8.00 

X  -  ?- )  -  n  =  _  ?- 


[w] 


Now  for  each  problem  write  the  ^-sentence  that  has 
been  started  for  you  and  work  it  to  solve  the  problem. 
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Working  Two-Step  Problems 

[w] 

For  each  of  problems  1-5,  write  an  w-sentence  and 
use  it  to  solve  the  problem. 

1.  Mr.  Todd  has  a  field  270  yards  long  on  each  of 
four  sides.  For  a  3-wire  fence,  at  least 3'^°  yards  of  wire 
were  needed.  3x(4x270)=n 

2.  After  finishing  the  fence  for  this  field,  Mr.  Todd 
had  1,850  feet  of  wire  left.  So,  he  put  a  top  wire  on  two 
other  fences  875  feet  and  690  feet  in  length.  How  many 
feet  of  wire  did  he  have  left  then?  I -850- (875+690) =n; 

285  feet 

3.  Mr.  Todd  wanted  to  put  boards  along  the  875-foot 
and  the  690-foot  fences.  If  he  had  1,060  feet  of  board, 
how  much  more  board  did  he  have  to  buy^^s+VwF;  sos  feet 

4.  With  Mr.  Todd’s  help,  5  men  finished  the  fences 
in  6  days  by  working  8  hours  a  day  each.  In  all,  how  many 
hours  did  the  men  work?  5x(6x8)=n;  240  hours 

5.  How  much  longer  is  a  wire  measuring  3,050  feet 
than  two  pieces  measuring  1,687  feet  and  988  feet?  v 

.  „  ,  „  (1 ,687+ 988)+ n  =  3,050;  375  feet 

♦  Extra  Problems.  Work  Set  44. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  writing  ^-sentences  for 
two-step  problems;  and  (b)  to  have  practice  in 
solving  two-step  problems. 

Background 

In  this  practice  lesson,  the  numbers  involved  in 
each  problem  are  greater  than  any  encountered 
previously  in  two-step  problems.  No  new  skills  are 
presented,  however. 

Stress  the  importance  of  writing  an  n-sentence 
for  each  problem  before  attempting  to  solve  the 
problem. 

In  all  probability,  it  will  be  necessary  to  make 
this  an  oral  lesson  for  slower  learners.  After  you  have 
discussed  each  problem  with  these  children,  ask 
them  to  write  a  mathematical  sentence  and,  finally, 
the  solution.  Extra  Problems  Set  44  may  be  used 
for  oral  work  in  preparation  for  the  written  work 
on  this  page.  Note  that  some  problems  are  one- 
step  problems. 

Pre-Book  Lesson 

•  Write  on  the  chalkboard  a  mathematical  sen¬ 
tence  like:  4,000  —  (2,457  -f-  855)  =  n. 

Ask  several  children  to  go  to  the  board  and  work 
the  example  while  the  others  work  at  their  desks. 


•  Write  and  have  pupils  work  these  examples: 

a.  (4,617-5-9)  X7-« 

b.  4  X  (8  X  120)  =n 

c. n=  (1,596  +  2,740)  -  752 

Using  the  Text  Page 

•  Point  out  that  the  problems  are  very  similar 
to  those  of  the  preceding  few  pages.  The  only  dif¬ 
ference  is  that  the  work  involves  greater  numbers. 

•  Make  sure  that  pupils  understand  what  is  ex¬ 
pected  of  them  in  the  written  lesson.  First,  they 
are  to  write  an  rc-sentence;  then,  they  are  to  go 
back  and  solve  it. 

Individualizing  Instruction 

•  Use  Extra  Problems  Set  44  as  needed.  For 
some  children  it  may  be  used  to  have  practice  in 
writing  mathematical  sentences  and  for  others  it 
may  be  used  to  find  solutions.  Of  course,  you  may 
want  to  use  it  for  additional  oral  work. 

•  All  pupils  may  participate  in  “time  trials”  by 
rows  or  columns,  using  the  multiplication  examples 
on  text  page  174  and  the  division  examples  on 
text  page  178. 

•  More  capable  pupils  may  show  numbers  that  are 
divisible  by  2,  3,  and  4  by  using  the  tests  of  divisi¬ 
bility  they  have  learned. 


NOTES 
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Teaching 

Pupil’s  Objective 

To  have  written  practice  in  mixed  computation. 

Background 

On  this  page  are  activities  that  will  give  pupils 
the  chance  to  review  and  maintain  many  different 
skills.  The  work  in  mixed  computation  is  with  2-, 
3-,  and  4-place  numerals. 

The  work  of  Ex.  13-16  involves  the  use  of  equal¬ 
ity  and  inequality  symbols  to  make  true  sentences. 
Again,  the  skills  are  not  new,  but  pupils  here  have 
practice  in  thinking  through  relationships  when 
greater  numbers  are  used. 

The  enrichment  activity  at  the  bottom  of  the 
page  is  more  complex  than  other  similar  exercises. 
Here,  pupils  are  to  write  two-step  problems  from 
given  number  information  and  social  settings.  In 
previous  lessons,  children  were  given  one-step  prob¬ 
lems  with  which  to  work. 

Pre-Book  Lesson 

•  Some  children  may  have  difficulty  writing 
answers  on  folded  paper.  (This  is  especially  true 
when  working  with  4-place  numerals.)  You  may 
wish  to  spend  some  time  on  the  writing  of  answers 
on  folded  paper  by  writing  examples  on  the  board 
and  having  children  write  the  answers  on  a  piece 
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of  paper  held  up  to  the  board.  Point  out  the 
similarity  between  this  procedure  and  the  folded- 
paper  activity  of  the  text  page. 

•  Review  briefly  the  meaning  and  use  of  >  and 
<  to  make  true  sentences. 

Using  the  Text  Page 

•  If  some  children  find  it  necessary  to  copy  the 
examples  and  then  work  them,  they  should  be  per¬ 
mitted  to  do  so.  However,  use  gentle  persuasion 
to  encourage  them  to  write  the  answers  on  folded 
paper. 

•  For  Ex.  13-16,  be  sure  to  emphasize  the  idea  of 
writing  true  sentences. 

Individualizing  Instruction 

•  Be  sure  pupils  who  will  use  it  understand  the 
nature  of  the  enrichment  activity.  They  are  to 
write  three  (or  more)  different  problems  for  each 
set  of  problem  information.  First,  they  are  to 
write  two  one-step  problems  and  then  write  a  two- 
step  problem  based  on  the  two  one-step  problems. 
Note,  that  problem  1  really  requires  three  steps. 

•  After  the  problems  have  been  written,  ask  se¬ 
lected  children  to  read  a  two-step  problem  to  the 
class.  Have  a  member  of  the  class  tell  the  hidden 
question.  Then  have  another  child  write  on  the 
board  a  mathematical  sentence  for  the  problem. 


NOTES 
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So  You  Won’t  Forget 


A.,S.,M.,D.  [W] 

Rows  1  and  2.  Write  answers  on  folded  paper. 


a 

b 

C 

d 

e 

1. 

$4.49 

5,010 

3,098 

$28.07 

$4.68 

X4 

- 1,987 

•  X3 

+  70.69 

x9 

2. 

$17.96 

$98.87 

3,023 

$10.86 

9,294 

$96.76 

$98.76 

4,809 

$42.12 

7,294 

-33.90 

X  7 

-9.56 

X2 

-  4,896 

$64.97 

$76.02 

$87.20 

9,618 

2,398 

Ex.  3-12.  Copy  and  work. 

430.R0  r  470,R7 

3.  2)860  4.  8)3,767 

'  l  ntM  pn  469.R0 

5. 

$4.06,R5* 

6)$24.41 

$9.60, R0 

6. 

579.R0 

3)1,737 

$0.56, R3f 

7. 

5)5,420 

8.  4)1,876 

9. 

7)$67.20 

10. 

9)$5X)7 

11. 

18  +  17 

'  +  418  +  39  +  760 

1,252  12.  $3.45  +  $4.60  + 

$5.89*13.94 

Copy,  using  =  or  >  or  <  instead  of 

FJ?75  &  <  1,706 

13.  (5  X  195)-?-  (8,530  5)  1^ 

15.  (5,826  4-  3)  -  ?-  (8,925  4-  7)  U 


(4,593  +  1,825).?-  6,418 

V  4,744  < 

(7,593  -  2,849)  .  ?.  6,351 


Do  You  Like  to  Try  New  Things? 

Enrirhirrnf  [W] 

For  each  of  Ex.  1-5,  do  these  things:  First,  write  two 
problems  each  with  one  question.  Then,  from  the  pair 
of  problems,  write  a  problem  having  a  hidden  question.  win  vary 

1.  3  dozen  green  bananas  and  5  dozen  ripe  bananas. 

2.  96  white  sheep  and  45  black  sheep;  i  in  a  pen. 

3.  12  sport  cars,  86  other  passenger  cars,  19  trucks, 

8  buses ;  all  parked  in  rows  of  9. 

4.  $5.75  in  all;  $4.25  in  quarters,  the  rest  in  nickels. 

5.  73  children  on  the  playground;  17  children  watch¬ 
ing;  the  other  children  in  8  teams  of  the  same  number. 
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Is  There  a  Hidden  Question? 


*  For  each  of  problems  1-9,  decide  whether  the  problem 

o  Ex-  J  an<^  E«V.^  have  a  hidden  question. 

nas  a  hidden  question.  AThen  write  an  ^-sentence  for  the 
situation  and  work  it  to  solve  the  problem. 


1.  On  Tuesday  Tom  collected  eggs  from  his  father’s 
hens,  97  in  the  morning  and  89  in  the  afternoon.  How 
many  more  eggs  did  he  collect  in  the  morning  than  in  the 
afternoon?  89+n=97;  8  eggs 


2.  One  third  of  the  186  eggs  Tom  collected  were  brown. 
The  others  were  white.  How  many  eggs  were  white?  v 

6.  Mrs.  Stull  bought  3  dozen  white  eggs  and  18  brown 
eggs.  How  many  eggs  did  she  buy?  (3x  12)+  18=n' 54  ®S9S 


4*  Tom  s  father  charged  68#  a  dozen  for  large  eggs 
and  52#  a  dozen  for  smaller  eggs.  How  much  did  he  get 
for  3  dozen  smaller  eggs  and  1  dozen  large  eggs  ?  v 

o.  Mrs.  Allen  wanted  to  buy  3  dozen  large  eggs  at 
68#  a  dozen,  but  she  had  only  $1.50  with  her.  How  much 
more  money  did  she  have  to  bring?  $i.5o+$n=(3x68*);  $0.54 

6.  At  the  end  of  the  day,  18  brown  eggs  and  24  white 
eggs  were  left.  How  many  of  the  186  eggs  had  been  sold? 

186  —  n=  (18+  24);  144  eggs 


*  Two  operations  are  indicated  in  an  n-sentence  for  a  problem  having  a  hidden  question. 
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Pupil’s  Objectives 

(a)  To  learn  to  differentiate  between  one-step 
and  two-step  problems;  (b)  to  have  practice  in 
writing  n-sentences  for  problems;  (c)  to  have  prac¬ 
tice  in  solving  problems;  and  (d)  to  decide  on  the 
reasonableness  of  given  statements. 

Background 

Your  children  have  had  many  experiences  in 
solving  one-step  problems  and,  more  recently,  have 
been  introduced  to  two-step  problems.  This  lesson 
contains  both  types  of  problems.  As  such,  it  is  a 
better  test  of  the  child’s  ability  to  find  hidden  ques¬ 
tions,  since  not  all  problems  will  have  a  hidden 
question.  If  children  can  identify  the  problems 
having  hidden  questions,  represent  them  with  n- 
sentences,  and  solve  the  problems,  they  are  well  on 
the  way  to  achieving  the  objectives  of  this  unit  on 
two-step  problems. 

The  oral  lesson  at  the  bottom  of  text  page  207 
is  a  measure  of  pupils’  understanding  of  selected 
ideas.  In  some  statements  the  unit  of  measurement 
makes  sense,  while  in  other  statements  the  use  of 
the  unit  is  ridiculous.  Other  statements  have  to  do 
with  the  reasonableness  of  an  answer  to  a  compu¬ 
tation.  Pupil  responses  to  statements  like  these  call 
for  a  good  measure  of  understanding.  Be  sure  to 
probe  pupil  responses  and  ask  for  greater  explana¬ 
tion  of  answers  if  you  are  not  sure  of  what  they 
mean. 

Pre-Book  Lesson 

Write  on  the  chalkboard  two  problems  like  these: 

1.  If  you  buy  3  loaves  of  bread  at  35  ff  a 
loaf  and  a  pound  of  cheese  at  79  how  much 
will  you  spend? 

2.  If  you  buy  a  pound  of  meat  that  cost 
$1.19,  how  much  change  will  you  receive 
from  $2.00? 

Discuss  each  problem  separately.  Ask  childien 
if  there  is  a  hidden  question,  and  if  so,  what  it  is. 
(Note  that  the  first  problem  has  a  hidden  question 
but  not  the  second.)  Then,  have  a  pupil  wiite  a 
mathematical  sentence  for  the  problem.  After  both 


problems  have  been  analyzed  and  discussed,  stress 
to  the  pupils  that  in  the  set  of  problems  in  this 
lesson  some  are  two-step  problems  and  others  are 
one-step  problems. 

Using  the  Text  Pages 

•  Set  the  children  to  the  task  of  writing  n- 
sentences  and  then  working  the  problems.  You 
may  decide  to  give  fewer  problems  to  the  slower 
learners. 

•  If  you  have  some  pupils  who  just  don’t  compre¬ 
hend  the  two-step  problem,  it  is  useless  to  make 
this  a  written  assignment  for  them.  It  would  be 
more  fruitful  to  use  objects  and  have  these  children 
dramatize  the  two-step  problems.  Each  time,  as 
the  dramatization  of  the  problem  reveals  the  need, 
help  pupils  to  identify  the  hidden  question. 

•  The  oral  work  at  the  bottom  of  page  207  can 
be  “fun”  as  well  as  a  good  learning  experience. 
First,  read  the  statement  and  have  children  tell 
whether  it  is  right  or  wrong.  Encourage  pupils 
to  see  the  humor  or  ridiculous  aspect  of  those  state¬ 
ments  that  are  probably  false.  In  Ex.  2,  for  in¬ 
stance,  it  is  not  impossible  for  Tom  to  drink  3 
gallons  of  milk  in  one  day,  but  it  is  very  improbable. 
Be  sure  to  have  children  explain  why  a  statement 
may  be  true  or  false. 

Precision  is  an  important  feature  of  good  mathe¬ 
matical  language  and  thinking.  Ex.  8  may  cause 
some  consternation  unless  precision  in  language  is 
employed.  The  set  of  numbers  shown  cannot  be 
between  10  and  20  since  10  and  20  are  included  in 
the  set  given.  Be  sure  to  bring  out  this  distinction 
in  the  discussion. 

Individualizing  Instruction 

•  Use  Extra  Problems  Set  45  as  needed.  There 
are  one-step  and  two-step  problems  in  the  set. 
Some  children  may  need  additional  work  on  writing 
rc-sentences,  while  others  may  need  practice  in  solv¬ 
ing  problems.  Still  other  children  may  use  the 
problems  for  dramatization. 

•  All  pupils  may  write  statements  like  those  at 
the  bottom  of  text  page  207 .  Emphasize  that  false 
statements  should  contain  two  or  three  bits  of  in- 
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formation  that  make  sense.  Only  one  item  should 
be  illogical. 

•  All  pupils  may  work  the  following  exercises: 
Use  either  >  or  <  to  make  a  true  sentence. 

(246  +  3)  —  17 _ (3  X  15) +  12 

468  -  (129  +  86) _ (17  +  29)  X  4 

(582  +  3,459)  -5-9 _ (2,100  -  2,059)  X  8 

•  All  pupils  may  construct  a  cross-numeral  puzzle 
as  described  in  Supplementary  Activities  at  the  end 
of  Chapter  1. 

•  Your  pupils  have  learned  about  “square” 


numbers  (Supplementary  Activities  at  the  ends  c 
Chapters  4  and  5).  More  capable  children  may  deter 
mine  “square”  numbers  according  to  the  procedur 
suggested  at  the  end  of  Chapter  4. 

1=1X1 =n 
l+3  =  2X2  =  rz 
l+3+5=3X3=n 
1+3  +  5+7  =  4X4  =  72 
1  +  3  +  5  +  7  +  9  =  5  X  5  =  72 
1  +3  +  5+7  +  9  +  11  =6  X  6  =  72 

Continue  this  procedure  as  far  as  the  child  wishes 


NOTES 
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7.  Each  day  Tom  fed  2  pecks  of  one  kind  of  feed  to 
the  hens.  In  a  month  of  30  days,  how  many  bushels  of 
this  feed  did  he  give  the  hens?  (3ox2)^4=n;  is  bushels 

8.  Tom’s  father  is  raising  260  baby  chicks  in  two  pens. 
There  are  116  chicks  in  one  pen  and  _?_  in  the  other. 

1 16+n=260 

9.  Tom  has  38  chicks  of  his  own.  His  father  says  that 
he  will  give  him  i  of  the  1 16  new  baby  chicks.  Then  how 
many  chicks  will  Tom  have?  38+oi6-r4)=n;  67  chicks 

^  Extra  Problems.  Work  Set  45. 

•  Extra  Activity.  Work  Set  114. 


Right  or  Wrong?  Why? 

[O] 

1.  Three  girls  ate  lunch  together.  Each  took  20 

.  i  •  r r\  '  ^  *  ~11  Wrong;  it  took 

minutes,  so  they  were  eating  60  minutes  m  all  •  only  20  minutes 

2.  Tom  drinks  3  gallons  of  milk  a  day.  likely 

3.  It  is  cheaper  to  buy  a  quart  of  berries  for  59<t  than 
to  buy  2  pints  at  32<f  each.  Rigt*;  2x32*=64« 

4.  The  answer  for  6)370  should  be  about  60.  Right 

5.  Always  subtract  if  “less”  is  in  a  problem  .  Wrong 


6.  If  I  of  the  64  workers  in  a  factory  drive  their  own 
cars  to  work,  they  must  use  more  than  100  cars,  j2 

7.  If  Mr.  Poole  pays  $5.00  a  week  to  buy  a  bond 


costing  $75,  it  will  take  him  less  than  3  months.  w,o„g; 

3  mo.  =  12  wk.;  12x$5  — $60 

8.  Jack  says  that  {10,  12,  14,  16,  18,  20}  shows  the 
set  of  even  numbers  between  10  and  20. 


9.  For  3  X  n  =  1,890, 


you  multiply  to  find  n.  Wrong; 

you  divide. 
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*  All  multiples  of  4  are  multiples  of  2  and,  therefore,  even  numbers. 


When  the  Remainder  Is  Always  Zero 

234, R1  216  1gl  Divisibility  by  4  [W] 

Divide  by  4:  1.  937  2.  864  3.  724  4.  2,628 

5.  A  multiple  of  4  has  the  remainder  0  when  divided 

by  4.  For  Ex.  1-4,  show  the  multiples  of  4.  864;  724;  2,628 

6.  Are  any  of  these  multiples  of  4  odd  numbers?  no 

7 .  748  is  a  multiple  of  4.  Look  at  the  last  two  digits 
in  the  numeral,  4  and  8.  Together,  they  show  the  number 
48.  Is  48  a  multiple  of  4?  Yes 

8.  Look  at  your  answers  for  Ex.  5.  Do  the  last  two 
digits  in  each  numeral  show  a  multiple  of  4?  Yes 

9.  Copy  and  finish:  A  number  is  a  multiple  of  4 
when  the  last  .?_  digits  of  its  numeral  together  show  a 

number  that  is  ault?pleof  4. 


648 

923 

868 

567 

756 


1,248 

2,065 

4,311 

5,254 

1,044 


10.  From  the  box,  copy  the  numerals  which  show 
multiples  of  4.  648;  868;  756;  1,248;  1,044 

11.  Divide  by  4  the  numbers  you  chose  for  Ex.  10. 
Write  the  work  to  see  if  the  remainder  is  0.  v 

1 62, R 0 ;  217, R0;  189, R0;  312, R0;  261, R0 

12.  brom  the  box,  copy  two  numerals  that  do  not 
show  multiples  of  4.  Any  2  of  the  followin9: 

F  923;  567;  2,065;  4,311;  5,254 

13.  Divide  by  4  the  numbers  you  chose  for  Ex.  12. 

W/ar  ,  230, R3;  1.41, R3;  516, Rl;  1, 077, R3;  1,313, R2  V 

Was  the  remainder  each  time  greater  than  0?  Yes 

14.  Using  what  you  wrote  for  Ex.  9,  write  four  3-place 
numerals  that  show  multiples  of  4.A£hvicKe  each  number 
by  4.  Was  the  remainder  0  each  time?  Yes 


From  the  box,  copy  numerals  that  show 

15.  multiples  of  2.  i6,248f5!25745;6'i,044  1  6.  multiples  of  3. 

k  „  ...  648;  567;  756;  V 

•  Extra  Activity.  Work  Set  115.  i,248; 4,3ii;  1,044 
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Pupil’s  Objective 

To  learn  the  test  for  divisibility  by  4. 

Background 

On  text  pages  186  and  187  there  is  a  lesson  on  the 
tests  of  divisibility  by  2  and  by  3.  In  earlier  lessons 
your  pupils  learned  about  multiples  of  numbers, 
which  should  have  contributed  to  their  knowledge 
about  divisibility. 

Two  important  definitions  are  pertinent  to  this 
lesson.  A  number  is  divisible  by  another  number  if  the 
remainder  for  the  division  is  0;  and  Any  multiple  of  a 
number  is  divisible  by  that  number. 

Your  pupils  have  learned  that  all  multiples  of  2 
are  even  numbers  and  that  all  even  numbers  are 
multiples  of  2,  which  means  that  any  even  number 
is  divisible  by  2.  In  one  earlier  lesson  (see  Teacher’s 
Page  186)  they  explored  briefly  the  multiples  of  2 
and  4.  At  that  time,  they  learned  that  all  multiples 
of  4  are  also  multiples  of  2. 

Teacher’s  Preparation 

Have  number-line  pictures  drawn  on  the  chalk¬ 
board  for  use  in  the  Pre-Book  Lesson. 

Pre-Book  Lesson 

•  Review  briefly  the  idea  that  all  multiples  of 
4  are  also  multiples  of  2,  as  suggested  above. 

On  a  number-line  picture,  label  points  shown  for 
all  the  multiples  of  2  from  0  through  40.  Discuss 
with  pupils  what  they  have  learned  about  multiples 
of  2.  (Multiples  of  2  are  divisible  by  2;  and  multi¬ 
ples  of  2  are  even  numbers.)  Then,  on  the  same 
number-line  picture  make  an  “X”  below  each  point 
shown  for  a  multiple  of  4  from  0  through  40.  You 
may  use  this  number-line  picture  along  with  a  Venn 
diagram,  as  shown  at  the  right, 
to  help  bring  out  the  fact  that 
all  multiples  of  4  are  even  num¬ 
bers,  but  not  all  even  numbers 
are  multiples  of  4  (divisible  by 

4).  The  set  of  numbers  that  are 

multiples  of  4  is  a  subset  of  the 
set  of  even  numbers. 


•  Use  the  three  number-line  pictures  on  the 
chalkboard,  as  indicated  below: 


On  the  top  number-line  picture,  label  60  the  first 
point  shown  on  the  left.  Ask  children  to  label 
points  for  each  multiple  of  4  following  60  as  far 
as  the  picture  will  permit. 

On  the  middle  number-line  picture,  label  260  the 
first  point  shown  and  have  pupils  continue  to  label 
points  for  multiples  of  4  as  suggested  above. 

On  the  bottom  number-line  picture,  have  pupils 
begin  labeling  with  760  and  continue  to  indicate 
multiples  of  4. 

When  you  have  completed  all  three  number-line 
pictures,  guide  pupils  to  state,  in  their  own  words, 
the  idea  that  if  the  last  two  digits  of  a  numeral  show  a 
number  divisible  by  4,  the  entire  numeral  shows  a  number 
divisible  by  4. 

•  Draw  a  fourth  number-line  picture  and  have 
pupils  begin  the  labeling  with  2,560. 

Using  the  Text  Page 

It  would  be  a  good  idea  to  go  through  the 
lesson  orally  before  assigning  it  as  written  work. 
Pupils  should  reach  two  important  generalizations: 

(1)  A  number  is  not  divisible  by  4  if  it  is  not  an 
even  number. 

(2)  A  number  is  divisible  by  4  if  the  last  two  digits 
of  its  numeral  show  a  number  that  is  divisible  by  4. 

Individualizing  Instruction 

•  All  pupils  may  draw  number-line  pictures  and 
look  for  relationships  between  multiples  of  2,  3, 
and  6.  First,  have  them  label  points  for  multiples 
of  2,  then  of  3,  and  finally  of  6.  Pupils  should 
reach  the  generalization  that  if  a  number  is  a 
multiple  of  both  2  and  3,  it  is  also  a  multiple  of  6. 
Therefore,  if  a  number  is  divisible  by  both  2  and  3, 
it  is  also  divisible  by  6. 

•  All  pupils  may  engage  in  time  trials  on  the  M. 
and  D.  facts  indicated  on  pages  174  and  178. 
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Pupil’s  Objective 

To  learn  more  about  polygons  with  three  sides 
and  four  sides. 

Background 

A  minimum  of  three  points  in  the  same  plane 
is  required  to  construct  a  model  of  a  closed  curve. 
What  the  children  already  know  as  a  triangle  is  a 
closed  curve  determined  by  three  points  the  end 
points  for  three  line  segments. 

Polygons  are  shapes  (simple  closed  curves)  made 
of  line  segments  (sets  of  points)  all  in  the  same 
plane.  A  study  of  polygons  encompasses  many 
special  classifications,  some  of  which  are  discussed 
below  for  consideration  at  this  time: 

a.  Triangles.  This  is  the  general  class  of  all  poly¬ 
gons  having  just  three  sides.  Triangles  themselves 
are  further  classified  according  to  special  charac¬ 
teristics,  but  these  will  not  be  considered  at  this 
level  of  mathematical  development. 

b.  Quadrilaterals.  This  is  the  general  class  of  all 
polygons  having  just  four  sides.  Of  special  interest 
at  this  time  are  the  rectangle  and  the  square.  A 
rectangle  is  any  quadrilateral  in  which  all  angles 
are  right  angles.  A  square  is  merely  a  special 
kind  of  rectangle — one  having  all  sides  of  the  same 
length. 

Capital  letters,  used  to  name  the  line  segments, 
are  used  also  to  name  the  polygons.  One  may 
select  any  labeled  point  to  start  naming  the  polygon 
and  then  proceed  in  either  direction  from  that  point 
until  all  other  labeled  points  have  been  used.  The 
number  of  points  named  will  indicate  how  many 
sides  the  polygon  has.  A  triangle  is  determined  by 
three  points,  a  quadrilateral  by  four  points,  and 
so  on. 

Pre-Book  Lesson 

•  Review  what  has  been  learned  about  points, 
curves,  and  line  segments.  Some  children  may 
work  at  the  board,  while  others  work  at  their 
seats  with  a  straightedge  and  unruled  paper. 

•  Write  the  word  “polygon”  on  the  board.  Ask. 
pupils  to  tell  what  a  polygon  is.  Bring  out  in  a  dis¬ 


cussion  the  important  idea  that  a  polygon  is  a  simpl  I 
closed  curve  made  up  of  line  segments. 

•  Ask  a  child  to  go  to  the  chalkboard,  mak  a 
dots  for  three  points,  and  label  the  dots  with  capitc  I 
letters.  Ask  another  child  to  join  two  of  the  dot  I 
to  show  a  line  segment,  to  join  two  other  dots  for  ;  I 
second  line  segment,  and  finally  to  join  the  last  twi  I 
dots.  Direct  the  class  in  a  discussion  of  the  numbe  J 
of  corner  points,  the  number  of  line  segments,  anc  I 
the  number  of  angles  in  the  polygon  shown  on  th<  I 
board.  Repeat  the  procedure  and  discussion  but  I 
this  time,  use  another  set  of  three  corner  points  tc  I 
name  a  triangle. 

•  Discuss  naming  the  two  triangles  shown  or  j 
the  board  and  then  ask  various  children  to  go  tc  a 
the  board  and  write  names  for  each  triangle.  Be 
sure  that  they  understand  that  any  letter  for  a 
labeled  point  may  be  written  first  and  that  letters  J 
for  all  three  labeled  points  are  needed  in  order  tc  tj 
name  the  triangle. 

•  Point  out  that  only  three  points  have  been  j 
used  to  name  a  polygon  having  three  sides.  Ask,  J 
“How  many  sides  do  you  think  a  polygon  has  that  ! 
is  named  by  four  points?”  Proceed  to  check  pupil  ; 
responses  to  this  question  by  showing  four  points  i 
on  the  board  and  then  showing  line  segments  to 
complete  a  simple  closed  curve. 

Introduce  pupils  to  the  new  word  quadrilateral. 

Using  the  Text  Page 

•  In  the  oral  lesson,  extend  the  Pre-Book  learn¬ 
ings  to  include  the  special  kind  of  quadrilateral 
called  a  rectangle.  Have  pupils  use  a  model  of  a 
right  angle  to  check  the  angles  of  rectangles  shown 
on  the  board  or  on  paper.  Ask  children  to  identify 
objects  in  the  room  which  are  shaped  like  a  rec¬ 
tangle  (doors,  windows,  walls,  floor,  books,  paper, 
and  so  on). 

•  Your  pupils  are  probably  familiar  with  the 
square  as  a  shape.  In  this  oral  activity,  build 
understanding  of  a  square  as  a  special  type  of 
rectangle. 

•  The  written  work  directs  pupils  to  draw  models 
of  18  polygons.  Be  sure  that  they  have  plenty 
of  space  in  which  to  complete  the  work. 
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*  Polygons  are  only  ideas;  we  understand  them  through  work  with  models. 


H 


*Some  Kinds  of  Polygons 

3  and  4  sides  [O] 

1.  Since  all  of  the  simple  closed  curves  shown 

at  the  right  are  made  of  line  segments,  these  figures 
may  be  called  P°-^9°.ns  Name  each  polygon  by  the 
letters  shown  beside  the  model.  LMN0; 

2.  Could  polygon  ABC  also  be  named  polygon 

Yes  K 

CBA? A  The  segments  which  form  polygon  ABC 
are  called  sides.  Since  polygon  ABC  has  only  three 
sides,  it  may  be  called  a  _?ir:an9|e 

3.  Name  the  triangles  pictured  at  the  right.ABC; 

4.  Polygons  having  only  four  sides  are  called 
quadrilaterals.  Name  the  quadrilaterals  shown. 

DEFG;  HIJK;  LMNO;  PQRS;  TUVW 

5.  Which  quadrilaterals  shown  appear  to  have 

.  .  ,  DEFGJLMN.0;  TUVW,  .. 

four  square  corners,  or  right  angles  ?A  A  quadri¬ 
lateral  with  four  right  angles  is  called  a  _?rectangie 

**  6.  When  the  sides  of  a  rectangle  have  the  same  length, 
the  rectangle  is  called  a  square.  Name  the  quadrilaterals 
shown  at  the  right  which  appear  to  be  rectangles^^'  TUY' 
appear  to  be  squares,  lmno 


I 


[W] 


X 


Use  a  ruler  as  a  straightedge  to  draw  models  of 


7.  3  polygons.  8.  3  triangles. 

9.  3  quadrilaterals  that  are  not  rectangles. 

10.  3  rectangles  not  squares.  11.  3  squares. 

12.  3  polygons  that  are  not  triangles  or  quadrilaterals. 

Models  will  vary. 

#  Extra  Activity.  Work  Set  116. 


**  The  square  is  a  special  type  of  rectangle. 


*  Again  the  writing  of  true  number  sentences  is  stressed! 


Mixed  Practice 

A.,S.,M.,D.  [W] 


Ex.  1-18. 

Write  your  work. 

598,  kO 

$63.72 

1. 

2  X  760  i  ,520 

7. 

2)1,196 

13. 

6  x  $10.62 

2. 

4,323  4-  6  720,R3 

8. 

$31.60  4-  4  $7.90, R0 

14. 

8  X  $6.81$54.48 
6,046 

3. 

1,370  -  790  sso 

9. 

3  X  $7.65  $22.95 

15. 

9,134  -  3,088 

4. 

907  X  5  4,535 

10. 

$59.15  -  $48.98  $10.17 

16. 

857  X  4  3,428 

$  3 . 1 2 .  R 1  «± 

o. 

904  +  617i,52i 

11. 

$30.11  +  $67.99*98.10 

17. 

8)$24.97 

6. 

6  X  375  2,250 

12. 

$6.65  4-  7  $o.95,ro 

18. 

1,687  -  907780 

*  Work  each  example. 

95  <  117 

19.  (570  -5-  6)  _  ?.  (390  -  273) 

280  =  280 


20.  (5  X  56)-?-  (99  +  181) 

98  >  71 

21.  (882  -I-  9)  _  ?_  (568  4-  8) 


601  >  528 

22.  (156  +  445) _?_  (4  X  132) 

84  =  84 

23.  (588  4-7)-?-  (420  4-  5) 

945  >  519 

24.  (9  x  105)-?-  (3  x  173) 


•  Extra  Activity.  Work  Set  117. 


Many  Things 

Maintenance  [W] 

Write  “Yes”  or  “No”  to  answer  each  of  Ex.  1-12. 


1.  If  you  eat  I  of  a  cake,  there  could  be  7  other 
pieces  of  the  same  size.  Yes 

2.  Potatoes  are  usually  sold  by  the  ounce,  no 

3.  In  the  answer  for  3)57  there  is  a  re¬ 
mainder  2.  No 

4.  In  many  places,  water  begins  to  boil  when 
the  temperature  is  212°.  Yes 

5.  If  I  of  54  apples  are  bad,  6  apples  are  bad. 

Yes 
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Pupil’s  Objectives 

(a)  To  have  written  practice  in  mixed  computa¬ 
tion;  (b)  to  use  equality  and  inequality  symbols  to 
show  relationships  between  numbers;  and  (c)  to 
review  important  items  of  information,  understand¬ 
ing,  and  skill. 

Background 

The  mid-chapter  test  beginning  at  the  bottom  of 
text  page  210,  like  others  of  its  kind,  brings  together 
a  variety  of  ideas,  principles,  and  skills  that  have 
been  taught  over  a  considerable  span  of  time.  It  is 
just  as  important  to  keep  these  ideas,  principles, 
and  skills  alive  and  functioning  as  it  is  to  insure 
the  retention  and  usefulness  of  the  operations  that 
have  been  taught. 

Writing  the  answers  to  questions  of  the  type  in 
this  lesson  is  of  value  to  the  child  and  to  you  for 
evaluation  purposes.  But  the  greatest  value  to  pu¬ 
pils,  for  learning  purposes,  lies  in  the  discussion 
that  follows  the  written  work.  During  this  dis¬ 
cussion,  you  will  want  to  have  pupils  explain  the 
reasoning  behind  their  answers.  You  are  also 
afforded  an  opportunity  to  explore  numerous  ideas 
related  to  each  topic. 

Using  the  Text  Pages 

•  Slower  learners  may  be  assigned  only  portions  of 
the  mixed  practice  at  the  top  of  text  page  210. 
More  capable  pupils  may  work  the  suggested  Extra 
Activity  if  they  finish  the  written  practice  before 
the  others  in  the  class. 

•  After  all  pupils  have  written  answers  for  the 
mid-chapter  test  on  these  pages,  conduct  the  oral 
lesson  referred  to  in  the  Background  section.  The 
following  questions  or  ideas  may  be  discussed  in 
connection  with  the  exercises  indicated: 

Ex.  7.  Ask  other  questions  about  fractional  parts 
of  a  cake — for  example,  “How  many  pieces  will 
there  be  if  the  cake  is  cut  into  fifths?”  “into  tenths?” 
and  so  on. 

Ex.  2.  Potatoes  are  commonly  sold  by  the  pound. 
However,  in  some  places  they  are  sold  by  the 
bushel,  peck,  sack,  or  barrel. 


Ex.  3.  Review  the  test  for  divisibility  by  3  to 
have  pupils  realize  that  the  remainder  for  3)57  is  0. 

Ex.  4.  At  what  temperature  does  water  freeze? 
What  is  normal  body  temperature?  Ask  any  other 
questions  about  temperature  that  are  pertinent  to 
the  local  situation. 

Ex.  6.  If  some  children  are  confused  by  the 
terminology,  write  a  mathematical  sentence  to 
show  the  known  factor,  product,  and  unknown 
factor. 

Ex.  7.  It  is  a  common  error  for  children  to  use 
“clue”  words  as  a  basis  for  determining  what  opera¬ 
tion  to  use.  Point  out,  however,  that  although  we 
can  often  associate  addition  with  finding  a  total, 
there  are  situations  when  it  is  incorrect  to  do  so. 

Ex.  8.  As  in  Ex.  6,  write  a  mathematical  sen¬ 
tence  to  help  clarify  an  idea  that  may  be  causing 
confusion. 

Ex.  9.  Considerable  confusion  exists  concerning 
what  to  do  with  examples  like  this.  In  guiding 
children,  keep  in  mind  that  finding  part  of  a  set 
involves  separating  a  set  into  an  indicated  number 
of  parts  and  that  division  can  be  associated  with  the 
set  operation  of  separation. 

Ex.  11.  Review  the  work  about  changing  from 
one  sized  container  to  another  and  the  number  of 
containers  required. 

Ex.  12.  Ask  questions  about  the  tests  for  divisi¬ 
bility  by  2  and  by  4. 

Ex.  13  and  14.  Discuss  the  different  ways  of  in¬ 
terpreting  time  shown  on  a  clockface  (i.e.,  “ten 
twenty-five”  or  “twenty-five  minutes  past  10”). 

Ex.  17.  A  multiplication  such  as  5  X  8  =  40  may 
be  given. 

Ex.  18.  This  can  be  accomplished  if  0  is  in  ten’s 
place  for  the  factor.  (3  X  108  =  324) 

Individualizing  Instruction 

•  All  pupils  may  do  the  following  exercises.  Using 
what  you  know  about  tests  of  divisibility,  write: 

a.  four  4-place  numerals  showing  numbers  di¬ 
visible  by  4. 

b.  four  4-place  numerals  showing  numbers  di¬ 
visible  by  3. 

c.  four  3-place  numbers  showing  numbers  di¬ 
visible  by  both  2  and  3. 
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•  Find  the  number  n  stands  for  in  each  sentence: 

a.  n  -h  7  =  (2  X  3)  +  1  b.  (43  +  29)  =  (6  X  n) 

7,  Rn  6,  R7  6,  R5 

c.  8)59  d.  n) 61  e.  7 )n 

f.  (83-15)  X  7  =  n 


•  Duplicate  the  following  number  puzzle  for  all 
pupils  to  work  when  they  have  extra  time: 


'9 

W 

‘VOVA 

H 

32 

if 

■ 

m 

i§ 

vm 

9a 

pi 

ip 

1  2  3  4  5  6 


Each  box  in  the  puzzle  is  located  by  an  ordered 
pair  of  numbers  (coordinates)  similar  to  the  points 
on  a  coordinate  grid.  For  the  first  example  at  the 
right,  the  pair  (3,5)  locates  the  box.  The  standard 
number  name  for  (13-5)  X  4  is  written  in  that  box. 


Location 

Number  Name 

(3,5) 

(13  -  5)  X  4 

(4,4) 

38  -  (4  X  9) 

(2,3) 

(27  -  13)  h-  2 

(1,4) 

4  X  (3  X  6) 

(1,5) 

(4  X  3)  X  6 

(6,3) 

(56  -5-  8)  +  12 

(5,5) 

(45  X3)-9 

(3,3) 

(3  X  9)  +  2 

(5,1) 

15  -  (2  X  7) 

(4,1) 

(3  X  5)  +  (2  X  5) 

(2,6) 

(9  +  7)  +  8 

(5,4) 

9  +  (7  +  8) 

(1,6) 

(6  X  7)  +  (6  X  2) 

(6,1) 

(6  X  2)  +  (6  X  7) 

(3,2) 

(12  -  8)  +4 

(5,6) 

12-  (8  +  4) 

0,2) 

(18  3)  +  (27  -r-  3) 

(3,1) 

(18  +  27)  -5-  3 

(2,2) 

17  +  (8  X  0) 

(4,3) 

1  X  (1  X  1) 

(1,1) 

30  -  (5  X  4) 

(6,2) 

(8  X  9)  -  (4  X  6) 

(4,6) 

(10  X  7)  -  (1  X  7) 

(2,4) 

(45  h-  5)  h-  3 

(5,2) 

(56  +  l)+2 

(6,5) 

(6  X  8)  -  (4  X  12) 

NOTES 
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*  We  can  divide  by  7  to  find  the  number  for  part  of  the  set. 


6.  To  find  an  unknown  factor,  you  can  divide  the 
product  by  the  known  factor.  Yes 

7.  Always  divide  when  you  see  “total”  in  a  problem.  No 

8.  In  a  subtraction,  the  unknown  addend  found  plus 
the  known  addend  should  equal  the  sum.  Yes 

*9.  To  find  y  of  268  marbles,  multiply  268  by  7.  no 

10.  You  have  made  a  mistake  when  there  is  0  in  the 
answer  of  a  division  example,  no 

11.  A  gallon  container  should  be  just  4  times  as  large 
0  as  a  pint  container.  n<> 

12.  Without  writing  the  work,  you  can  be  sure  that 
,,  1,437  is  a  multiple  of  3.  Yes 


What  time  is  shown  on 

13.  clock  A?  10=25  14.  clock  B?  4-4^ 


„  Draw  a  picture  of  a  line  segment 
about  4  inches  long. 

<>  15.  With  big  dots  separate  the  pic¬ 


tured  segment  into  fourths. 

16.  With  little  dots  separate  the  pictured  segment 
into  eighths. 


Show  a  multiplication  Answers  will  vary . 

17.  in  which  there  is  a  0  in  the  numeral  for  the 
product  but  not  in  the  numerals  for  the  factors,  sample:  4x5=20 

18.  in  which  there  is  a  0  in  the  numeral  for  the  factor 
multiplied  but  not  in  the  numeral  for  the  product.  sompie;  3x  109=327 

19.  in  which  the  factor  multiplied  and  the  product 
are  both  shown  with  3-place  numerals.  samPie:  2x  123=246 


**  The  sum  of  the  numbers  shown  by  the  digits  (1  +4  +  3  +  7) 
is  divisible  by  3,  so  the  number  is  divisible  by  3. 
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*  Another  opportunity  to  check  on  mental  procedures! 


*A  Page  of  Oral  Work 

A.,  S.,  M.,  D.;  logic  [O] 

Say  the  answer  for  each  of  Ex.  1-14. 


1. 

(63  4-7)  —  (36  4-  4)o 

8.  (9  x  9)  -  (24  4-  4)  75 

2. 

(8x4)  +  (17  -  7)42 

9.  (7  -  0)  x  (6  -  6)o 

t 

3. 

(49  4-  7)  +  (64  4-  8)  is 

10.  (56  4-  8)  x  (12  -  10)  14 

: 

4. 

(6  X  4)  -  (8  x  3)o 

11.  (5  X  4)  4-  (18  -  13)4 

> 

5 

5. 

(4x0)  +  (33  +  7)40 

12.  (14  4  2)x(4  x  2)56 

6. 

(72  4  8)  +  (2  x  5)i9 

13.  (5  X  3)  +  (11  -  2)24 

7 

7.  (45  -s-  5)  -  (27  -s-  3)o 

Ex.  15-22.  Say  each  sum. 

14.  (48  4-  6)  +  (9  x  3)35 

) 

d 

15. 

5  +  7  +  9  +  3  24 

19.  9+3  +  2  +  8  +  729 

16. 

42  +  8  +  8  +  6  64 

20.  34  +  9  +  5  +  8  +  9^ 

\ 

i 

17. 

3  +  8  +  9  +  5  +  4  29 

21.  28  +  3  +  7  +  9  +  754 

t 

18. 

50  +  4+  5  +  3  +  3  65 

22.  17  +  4  +  6  +  5  +  335 

1 

Estimate  the  answer  for  each  part  of  each  example. 

Estimates  are  shown: 

23.  If  n  =  62,  24.  If  n  =  88,  25.  If  n  =  46, 

a.  n  +  59  =  ?120  a.  n  —  33  =  ?60  a.  n  =  28  +  _??° 

b.  n  +  *  =  ?120  b.  21  +  _?_  =  nuo  b.  «=*_?.-  2880 

26.  If  »  =  41,  27.  If  »  =  55,  28.  If  n  =  37, 

a.  n  —  n  =  ?o  a.  w  +  75  =  ?14°  a.  w  —  21  =  ?20 

b.  73  —  _?_  =  w30  b.  n  —  16  =  ?40  b.  15  +  _?_  =  n 20 

29.  If  »  =  26,  30.  If  *  =  64,  31.  If  n  =  53, 

a.  7z  +  64  =  ?90  a.  w  +  17  =  ?80  a.  n  —  21+ 

b.  43  +  7i  =  ?7o  b.  82  —  n  —  ?20  b.  n  =  89  —  _?40 
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Pupil’s  Objectives 

(a)  To  have  oral  practice  in  mixed  computation; 
and  (b)  to  have  oral  practice  in  estimating  answers 
to  addition  and  subtraction  n-examples  when  a 
number  is  given  for  n. 

Background 

A  glance  at  the  text  page  will  reveal  that  much 
computational  practice  is  provided  in  this  lesson. 
As  the  lesson  materializes,  you  may  decide  not  to 
use  all  examples  at  this  time. 

As  you  have  observed,  there  is  a  large  amount 
of  oral  work  provided  throughout  the  Mathematics 
We  Need  program.  One  purpose  of  the  oral  work, 
of  course,  is  to  provide  you  with  as  much  help  as 
possible  in  the  guidance  of  class  discussion.  An¬ 
other  purpose — probably  of  greater  importance — 
is  to  provide  material  that  will  enable  you  to  keep 
track  of  the  thought  processes  your  pupils  are  using. 
Written  assignments  are  inferior  to  oral  work  as  a 
means  of  revealing  children’s  mental  procedures. 
With  the  record  of  the  written  results  alone,  you 
cannot  have  much  confidence  in  interpreting  how 
a  child  thought  to  get  the  answer.  Often,  correct 
answers  are  arrived  at  by  faulty  thinking. 

If  faulty  mental  procedures  can  be  detected  early, 
much  future  trouble  will  be  avoided.  During  this 
oral  lesson,  listen  very  carefully  to  each  child’s  ex¬ 
planation  and  thinking. 


Using  the  Text  Page 

•  Two  numbers  are  named  in  each  of  Ex.  1-14. 
Encourage  pupils  to  think  of  the  two  numbers 
named  and  then  to  think  the  final  result  of  per¬ 
forming  the  operation  indicated.  In  Ex.  1,  the 
two  numbers  named  are  9  and  9.  The  final  compu¬ 
tation  is  9  —  9,  which  equals  0.  You  may  wish  to 
have  children  work  in  pairs,  saying  the  results  to 
each  other,  while  you  circulate  about  the  room 
listening  to  individual  responses. 

•  In  Ex.  15-22,  children  should  be  permitted  to 
find  the  sums  in  any  way  they  wish.  For  example, 
in  Ex.  19,  a  child  may  see  the  sums  of  8  +  2  and 
7  +  3  and  think  of  these  as  two  10’s.  Finally,  the 
child  would  think,  “20  +  9  equals  29.” 

•  The  work  at  the  bottom  of  the  page  is  to  pro¬ 
vide  oral  practice  in  estimating  answers  to  addi¬ 
tion  and  subtraction  examples.  Encourage  the  use 
of  terms  like  about,  almost,  and  approximately.  It  is 
very  seldom  that  an  estimated  answer  will  be  the 
same  as  the  exact  answer.  For  Ex.  23,  the  child 
should  think  of  62  as  “about  60,”  and  of  59  as 
“about  60,”  and  work  the  example  60  +  60,  which 
equals  120. 

Individualizing  Instruction 

Some  children  find  great  joy  in  writing  answers 
to  examples  like  those  in  this  lesson.  Assign  parts 
of  each  section  as  written  work. 


NOTES 
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Pupil’s  Objective 

To  learn  to  work  two-step  problems  in  your  head. 

Background 

“Thinking  the  answer”  or  “finding  the  answer 
mentally”  are  expressions  that  have  been  com¬ 
monly  accepted  as  implying  that  the  solution  was 
found  without  benefit  of  paper  and  pencil.  Ac¬ 
tually,  of  course,  mental  procedures  are  involved 
even  with  paper-and-pencil  computations.  Finding 
a  solution  to  a  problem  without  the  use  of  paper 
and  pencil  is  a  desirable  goal,  but  it  is  not  one 
that  should  be  forced  on  all  children,  simply  be¬ 
cause  not  all  are  alike  in  the  ability  to  form  mental 
images. 

The  two-step  problems  in  this  lesson  are  rela¬ 
tively  simple  and,  in  all  probability,  all  of  your  pu¬ 
pils  will  be  able  to  solve  them  without  using  pencil 
and  paper.  The  chief  value  in  the  lesson,  to  you, 
will  be  the  opportunity  to  observe  how  children 
think  to  find  solutions  to  problems  of  this  type. 
Keep  in  mind  that  correcting  faulty  thinking  pro¬ 
cedures  now,  without  doubt,  will  make  learning 
easier  later  on. 


Pre-Book  Lesson 

Have  children  dramatize  the  first  problem  on 
text  page  213.  As  the  dramatization  progresses, 
have  someone  represent  the  problem  by  an  n- sen¬ 
tence  and  then  have  children  tell  the  steps  in 
finding  the  answer.  They  should  arrive  at  a  solu¬ 
tion  without  writing  any  of  the  work. 

Using  the  Text  Page 

Discuss  each  problem  very  carefully  and  thor¬ 
oughly  to  give  pupils  full  opportunity  to  work 
the  problem  in  their  heads.  Where  appropriate, 
you  may  use  dramatizations  to  help  children  deter¬ 
mine  the  n-sentence  for  the  situation.  In  all  prob¬ 
ability,  most  difficulty  will  be  encountered  in  think¬ 
ing  the  answers  to  some  of  the  computations. 

Individualizing  Instruction 

•  Some  children  may  need  additional  help  in 
writing  the  work  for  two-step  problems.  They  may 
be  assigned  to  work  the  problems  on  text  page  213. 

•  If  some  pupils  need  more  practice  in  writing 
mathematical  sentences  for  two-step  problems,  they 
may  use  the  problems  on  page  213  for  that  purpose. 


NOTES 
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*  Working  Problems  in  Your  Head 

Two-step  problems  [O] 

Tell  the  ^-sentence  for  each  problem.  Then  think 
the  work  to  get  the  answer. 

1.  Nine  pairs  of  children  went  to  lunch  from  our 
class  and  then  were  joined  by  10  other  children  from  the 
class.  So,  J8  children  from  our  class  ate  together. (9x  2)+  io=n 

2.  In  the  lunchroom  at  one  time  were  22  girls  and 

14  boys.  With  6  at  a  table,  they  used  how  man^ tables  Peebles 

3.  Three  children  could  fill  their  trays  at  one  time. 
When  15  boys  and  12  girls  were  ready  to  eat,  _??  groups 
of  three  children  went  to  the  counter.  (i5+i2)-r3=n 

4.  For  lunch,  Mike  had  a  carton  of  milk  at  7tf,  a 
sandwich  at  12$,  and  an  orange  at  6*.  How  much  change 
did  he  get  from  a  half  dollar?  5o*-(7*+ 124+6^=^;  25* 

5.  On  the  counter  were  6  plates  each  holding  9  sand¬ 
wiches.  Beside  the  plates  was  a  pile  of  9  more  sandwiches. 

In  all,  there  were  -P63  sandwiches.  (6x9)+9=n 

6.  Three  bricks  of  ice  cream  had  been  cut  into  8 
pieces  each.  Only  2  pieces  were  left,  so  -?-  wer^3Sg|^=2 

7.  Six  boys  and  3  girls  bought  oranges.  At  each, 
the  oranges  in  all  cost  -  f-  <£.  (6+3)x6^=n<^ 


*  An  opportunity  to  observe  thought  processes  in  finding 
solutions  and  to  correct  procedures  which  are  tau  ty. 
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*We  may  rename  in  a  particular  way  in  order  to  associate  numbers  in  a 
desired  order  so  that  we  can  operate  more  easily  on  the  two  numbers. 


Using  Renamed  Numbers 

Using  associative  and  distributive  properties  [O] 

1.  29  +  36  =  ? 

a.  Rename  29  as  25  +  4  and  work  the  example  on  the 
board  by  associating  addends  for  easy  adding. 

(25  +  4)  +  36  =  25  +  (4  +  36) 

b.  Rename  29  as  9  +  20  and  work  at  the  board. 

(9  +  20)  +  36  =  9  +  (+°+  36) 

What  can  you  say  about  the  sums  for  a  and  b  ?  ^°th  are 

2.  714  -  254  =  ? 

To  find  the  answer  when  254  is  renamed  114  +  140, 

t  *  ,  .  «.  You  subtract  one  number 

why  can  you  work  two  subtractions?  at  a  time. 

714  —  254  =  (714  —  114)  —  140  Show  the  work. 

460 

3.  9  x  180  =  ? 

When  180  is  renamed  100  +  80,  you  can  distribute  the 
multiplication  this  way:  9  x  180  =  (9  x  100)  +  (9  X  80). 
Explain  and  show  the  work  on  the  board.  1,620 

4.  7)273 

When  273  is  renamed  210  +  63,  you  can  distribute  the 
division  this  way:  273  7  =  (210  7)  +  (63  -r-  7).  Ex¬ 

plain  and  show  the  work  on  the  board.  39 


[w] 

Find  the  answer  for  each  of  Ex.  5-9  when  one  of  the 
numbers  is  renamed  as  shown. 


pm 

D. 

997  +  206  = 

?  1,203 

997  is  renamed  900  +  97. 

6. 

5,072  +  875 

=  ?  5,947 

875  is  renamed  828  +  47. 

7. 

875  -  197  = 

?  678 

197  is  renamed  175  +  22. 

8. 

7  x  874  =  ? 

6,118 

874  is  renamed  574  +  300. 

9. 

8)907  113, R3 

907  is  renamed  800  +  107. 
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Pupil’s  Objective 

To  learn  different  ways  to  find  answers  to  addi¬ 
tion,  subtraction,  multiplication,  and  division  ex¬ 
amples. 

Background 

The  associative  and  distributive  properties  have 
been  applied  in  the  usual  ways  to  build  insight  into 
the  “workings”  of  the  four  operations.  These 
properties  may  be  put  to  work  for  our  benefit  in 
many  ways.  The  Associative  Property  of  Addition 
comes  into  play  when  we  want  to  find  the  sum  of 
three  or  more  addends.  In  an  example  like  37  +  19, 
we  can  simplify  the  work  by  renaming  one  of  the 
two  addends  and  working  a  three-addend  addition. 
Of  course,  the  renaming  must  be  done  in  such  a 
way  as  to  help  us  find  the  sum.  In  this  example, 
we  could  rename  19  as  (3  +  16).  By  this  particular 
renaming  we  have  3  to  add  to  a  7 ,  thus  obtaining 
40.  In  general,  the  work  for  40  +  16  is  easier  to 
think  than  the  work  for  37  +  19. 

In  the  same  example,  37  +  19,  we  could  just 
as  well  have  renamed  37  as  (36  +  1);  thus, 
we  may  have  36  +  (1  +  19)  which  will  give  the 

same  sum  as  (37  +  3)  +  16. 

The  same  kind  of  thinking  is  the  basis  for  the 
renaming  to  help  in  a  subtraction  example. 

The  distributive  property  has  been  discussed  in 
many  previous  lessons.  Ex.  3  and  4  are  illustiati\e 
of  ways  in  which  it  can  be  used  for  both  multiplica¬ 
tion  and  division. 

Pre-Book  Lesson 

Write  on  the  chalkboard  an  example  like 
(4  _j_  7)  +  6  =  n.  After  finding  the  solution,  write 
on  the  board  “4  +  (7  +  6)  =  n”  and  ask  children 
if  the  solution  will  be  the  same  as  that  for  the 
first  sentence.  Discuss  the  idea  that  the  way  we 
associate  addends  will  not  affect  the  sum,  and  then 
write  (4  +  7)  +  6  =  4  +  (7  +  6).  Ask  if  this  sen¬ 


tence  is  true.  Point  out  that  this  property  of  mathe¬ 
matics  can  be  used  to  help  with  the  work  for  addi¬ 
tion  examples. 

Using  the  Text  Page 

•  Write  the  work  for  Ex.  1  on  the  chalkboard  and 
discuss  each  step  very  carefully.  Make  sure  all 
children  understand  the  renaming  and  how  it  is 
important  in  finding  the  sum.  Two  different  ways 
of  renaming  to  find  the  sum  are  shown  in  this 
exercise.  Still  another  way  would  be  29  +  (1  +  35). 
See  if  pupils  can  think  of  this  way  or  other  ways  of 
using  the  associative  property  to  good  advantage 
in  working  the  example. 

•  You  may  wish  to  have  pupils  consider  other 
addition  examples  before  going  on  to  subtraction, 
multiplication,  and  division.  Try  examples  with 
addends:  48  +  54;  29  +  87;  16  +  56. 

•  Continue  with  the  work  in  subtraction,  multi¬ 
plication,  and  division  as  developed  in  Ex.  2,  3, 
and  4.  Be  sure  to  write  the  work  on  the  board 
and  have  each  child  write  the  same  work  on  paper. 

Individualizing  Instruction 

•  It  may  be  that  only  your  more  capable  children 
will  be  able  to  handle  this  work  effectively  and 
efficiently.  However,  it  would  be  a  good  idea  to 
give  all  pupils  an  opportunity  to  try  each  suggestion. 
We  never  know  when  something  like  this  may  spark 
a  child  and  generate  enthusiasm. 

•  The  alternate  algorithms  for  each  of  the  four 
operations  may  be  dealt  with  in  a  separate  lesson. 
You  may  wish  to  use  only  Ex.  1  in  a  lesson  and 
give  extra  opportunity  to  use  it  at  that  time.  Ex.  2 
may  be  developed  as  an  activity  on  another  day, 
and  so  on,  for  Ex.  3  and  4. 

•  More  capable  children  may  be  paired  with  slower 
learners  to  help  them  review  work  with  the  commu¬ 
tative  and  associative  properties  by  using  the 
Modern  Mental  Computation  Kit.  * 

*See  9J,  page  xix. 
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Pupil’s  Objectives 

(a)  To  have  written  practice  in  mixed  compu¬ 
tation;  and  (b)  to  review  what  has  been  learned 
about  0  in  the  answer  for  a  division  example. 

Background 

The  written  work  at  the  top  of  the  page  asks  pu¬ 
pils  to  check  the  results.  Checking  may  be  done 
in  two  ways.  First,  a  rough  estimate  may  be  made 
by  rounding  numbers.  Then,  after  completing  the 
computation,  the  actual  result  may  be  compared 
with  the  estimate.  If  the  answers  are  reasonably 
close,  the  computation  is  probably  correct.  How¬ 
ever,  to  be  more  certain,  the  inverse  operation,  in¬ 
volving  the  number,  should  be  used  to  check  the 
actual  computation.  For  the  addition  of  a  number, 
subtraction  of  that  number  may  be  used  to  check 
the  result  and  vice  versa.  For  division  by  a  number, 
multiplication  by  that  number  may  be  used. 

Your  pupils  have  been  introduced  to  the  dif¬ 
ficulties  encountered  in  examples  in  which  0  ap¬ 
pears  in  the  numeral  for  the  quotient.  More  often 
than  not,  a  mistake  results  from  forgetting  to  write 
the  0.  However,  lack  of  understanding  contributes 
to  errors  of  this  type,  also.  It  would  be  well  to 
review  briefly  examples  in  which  0  will  occur  in 
the  numeral  for  the  quotient. 

Pre-Book  Lesson 

•  In  preparation  for  the  written  work  at  the 
top  of  the  page,  review  work  in  rounding  numbers 
in  order  to  make  an  estimate  of  the  actual  answer. 
Then,  have  pupils  tell  how  to  check  the  results  of 
addition,  subtraction,  multiplication,  and  division 
examples  using  the  inverse  operation  involving  the 


number.  Discuss  with  pupils  why  multiplication 
may  be  used  to  check  a  division  example,  and  so 
on  (the  undoing  idea). 

•  Before  beginning  the  oral  work  at  the  middle 
of  the  page,  write  an  example  like  5)2,535  on  the 
chalkboard  and  have  several  children  go  to  the 
board  to  show  the  work.  All  other  children  should 
work  the  example  on  paper  at  their  desks.  Discuss 
the  0  in  the  numeral  for  the  quotient  and  why  it 
is  there.  If  it  is  obvious  from  pupil  response  that 
other  similar  exarhples  should  be  explored,  con¬ 
tinue  with  this  activity  before  proceeding  with  the 
text-page  lesson. 

Using  the  Text  Page 

•  You  may  wish  to  assign  only  a  portion  of  the 
written  work  at  the  top  of  the  page  to  slower 
learners. 

•  Have  pupils  show  on  the  board  all  the  steps 
for  each  example  in  the  oral  work.  If  slower  learners 
are  having  difficulty  with  this  type  of  example  it 
may  be  necessary  to  use  a  pocket  chart  to  illustrate 
some  of  the  work. 

Individualizing  Instruction 

•  If  you  are  developing  the  alternate  algorithms 
in  the  previous  lesson  one  at  a  time,  this  may  be 
an  appropriate  time  to  use  another  one. 

•  Some  pupils  may  need  more  work  in  subtract¬ 
ing  the  greatest  multiple  of  the  divisor  from  a 
dividend.  If  so,  use  examples  like  these: 

7)51  6)39  8)55  9)70  5)43 

9)50  7)42  5)38  8)49  6)52 

•  Use  Extra  Examples  Set  79  as  needed. 
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To  Keep  in  Practice 


A.,S.,M.,D.  [W] 


1 9,R0  440(R0  754(R2 

1-3.  Divide  by  9:  171A  3,960a  6,788 a  Check. 

4-7.  Show  how  much  less  each  number  is  than  7,107. 
2,954  4,153  720  6,387  6,219  888  438  6'669 

72, R2  1 ,299, R0  101 

8-10.  Divide  by  7:  506A  9,093A  707A  Check. 

7,757  1,576  4,178 

11-13.  Add  897  to:  6,860A  679A  3,28 1A 

1 ,085,R3  844, R0  55, R0 

14-16.  Divide  by  8:  8,683A  6,752A  440A  Check. 

232, R1  96, R0  870, R2 

17-19.  Divide  by  6:  1,393A  576A  5,222a  Check. 

Remembering  about  O  in  Division  Answers 

[O] 

Tell  why  0  is  shown  for  the  quotient  of  each  of  these 
examples: 


_0  0  _0  _0  0 
1.  6)0  2.  7)3  3.  8)4  4.  5)0  5.  4)3 

0-6=0  3-  7=  0,R3  4-8=0, R4  0-5=0  3-4-0,R3 

Ex.  6-13.  Explain  each  0  shown  for  each  quotient. 
Tell  which  examples  have  remainders  greater  than  02^4=  o,R2 

0-6=0  8, 000-4=2, 000  4-8=0, R4  0-4=0 

20  2,000  106  2,070 

6.  6)120 


60 


7.  4)8,000  8.  8)848  9.  4)8,280 

908, ri  602, R3  3,050  <R2 


10.  9)540  11.  2)1,817  12.  6)3,615  13.  3)9,152  1-3=0, ri 

0-9=0  1-2=0, Rl  1-6=0, Rl  [W]2-3~°'R2 

Ex.  14-21.  Write  the  work  to  find  the  answers.  Watch 
for  zeros^tobe  shown  for  the  quotie^.QR2  630,ri 


14.  7)709 
81 

18.  6)486 


15.  6)600  16.  4)482 

_ 80,  R  3  31  - 

19.  8)643  20.  5)155  21.  3)9,064 


17.  2)1,261 

3 , 02 1 ,  R 1 


Extra  Examples.  Work  Set  79. 


*  You  may  need  to  review  briefly  examples  in  which  0  wi 
in  the  numeral  for  the  quotient. 


occur 


1,004 
9)9,036 
9 _ 

036 

36 

0 

1,004,  R0 
3 

1,007 
5)5,038 
5 _ 

038 

35 

3 

1,007,  R3 


O’s  Side  by  Side  for  a  Quotient 

[O] 

1.  In  a  large  factory,  toy  boats  are  packed  9  to  a  box. 
For  9,036  toy  boats,  how  many  packing  boxes  will  be 
needed?  9)9,036 


Study  the  work  for  Ex.  A. 

Divide  thousands.  9  -f-  9  =  ? 1  In  what  place  is  1  shown 

for  the  quotient ?Y  VCdiy?  We  are  dividing  thousands. 

x  thousands  J 

Divide  hundreds.  0  9  =  ? 0  The  0  for  the  quotient 

is  shown,  but  it  is  not  necessary  to  show  the  multiplication 
and  the  subtraction  steps.  Explain.  No  change  takes  place. 

Divide  tens.  3-^9=?°  Why  is  0  shown  in  ten’s  place 

r  i  .  Ox  9=  0  Since  0  is  the  greatest  multiple  of  9  that  can  be 

tOr  me  quotient,  subtracted  from  3,  0  is  shown  for  the  quotient. 

When  we  cannot  divide,  it  is  not  necessary  to  show  the 
multiplication  and  subtraction  steps. 

36 

Divide  ones.  How  many  ones  are  being  divided? 

Explain.  ^  tens  4-  6  ones  =  36  ones 


f 


i 


1 

i 

) 

I 


216 


2.  5)5,038  Explain  the  division  for  Ex.  B. 
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Pupil’s  Objectives 

(a)  To  learn  how  to  work  division  examples  with 
0’s  side  by  side  for  the  quotient;  and  (b)  to  have 
written  practice  in  division. 

Background 

To  overcome  the  common  error  of  omitting  zeros 
in  the  numeral  for  the  quotient,  several  lessons  have 
given  emphasis  to  division  when  0  is  required. 
Division  involving  two  zeros  occurring  side  by  side 
for  the  quotient  is  treated  in  this  lesson. 

Pre-Book  Lesson 

•  Write  on  the  chalkboard  an  example  like  the 

following  with  an  incorrect  answer:  11  ,  R2 

Have  children  check  the  example  to  7)7,009 

see  if  it  is  correct.  Let  individual  pupils  give 
reasons  why  they  think  it  is  correct  or  incorrect. 
Lead  the  children  to  develop  the  proper  procedure 
for  working  the  example.  If  possible,  bring  out  the 
use  of  0’s  for  the  quotient  to  indicate  0  hundreds 
and  0  tens. 

•  Write  each  of  the  following  examples  on  the 
chalkboard  with  the  given  answers,  and  discuss  the 
necessity  for  using  0  in  one’s  place  for  the  quotient 
in  a  (as  well  as  in  ten’s  place),  and  using  0  in 
ten’s  place  for  the  quotient  in  b  (instead  of  4  which 
should  be  written  in  one’s  place). 

1  60  ,  R5  1  04  ,  R6 

a.  6)9,605  b.  8)8,038 

Using  the  Text  Pages 

•  The  oral  work  is  merely  an  extension  of  the 
work  started  in  the  Pre-Book  Lesson.  Have  chil¬ 
dren  work  Ex.  4—  10  on  the  board,  in  the  form 
given  in  boxes  A— C.  Then,  have  them  explain 
this  work  in  detail. 

•  Written  exercises,  Ex.  11-30,  provide  practice 
in  almost  every  type  of  division  example  in  which  0 
appears  in  the  numeral  for  the  quotient.  Have  two 
or  three  scoring  keys  prepared  for  pupils  to  use  to 
score  their  own  work  on  these  examples.  Ask  each 
child  to  examine  the  examples  he  missed  to  deter¬ 


mine  the  sources  of  error.  He  may  have  done  one 
or  more  of  the  following: 

a.  Divided  incorrectly 

b.  Multiplied  incorrectly 

c.  Subtracted  incorrectly 

d.  Made  an  error  in  renaming 

e.  Did  not  use  0  for  the  quotient  properly 

•  The  written  work  at  the  bottom  of  page  217 
may  be  used  as  a  practice  test  to  see  how  well 
children  are  doing  on  examples  of  this  type.  You 
may  wish  to  use  just  a  portion  of  the  exercises  for 
some  children. 

Individualizing  Instruction 

•  Results  on  the  written  practice  exercises  may 
indicate  sources  of  weakness  that  demand  some  re¬ 
teaching.  If  many  children  are  making  the  same 
type  of  error,  you  can  reteach  on  a  group  or  class 
basis.  Otherwise,  you  may  have  to  provide  re¬ 
teaching  on  an  individual  basis. 

•  Use  Extra  Examples  Set  80  as  needed. 

•  On  Teacher’s  Page  1  was  a  discussion  about 
the  fisherman’s  system  and  the  sheepherder’s  system 
of  keeping  a  record.  Perhaps  some  of  your  pupils 
will  want  to  make  a  simple  abacus  as  suggested 
below  and  demonstrate  it  to  the  class.  Others  may 
prepare  pebbles  as  suggested  on  Teacher’s  Page  217 
and  demonstrate  their  use  to  the  class. 

Abacus — The  Fisherman’s  System 

Beads,  buttons,  or  small  wooden  blocks  with 
holes  through  them  may  be  used  on  pieces  of  wire 
to  make  an  abacus.  Some  type  of  frame  should  be 
made  to  hold  the  wires.  There  should  be  10  beads 
for  each  wire  and  there  may  be  as  many  wires  as 
you  wish  (7  wires  would  show  any  whole  number 
up  to  ten  million). 

Your  pupils  are  familiar  with  the  idea  that  one 
bead  on  the  ten’s  wire  can  represent  ten  ones. 
They  should  generalize  this  idea  to  all  beads  on 
all  wires.  One  bead  on  any  given  wire  represents 
ten  beads  on  the  wire  immediately  to  the  right  of 
it.  Thus,  the  abacus  is  positional  as  is  our  numera¬ 
tion  system  for  representing  numbers. 
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Pebbles — The  Sheepherder’s  System 

The  sheepherder  made  pebbles  out  of  a  mixture 
of  sand  and  clay.  The  pebbles  were  each  about  ^ 
inch  in  diameter.  Each  pebble  of  this  size  repre¬ 
sented  1  sheep.  When  he  had  counted  10  sheep 
(the  number  of  fingers  on  his  two  hands),  he  used 
the  pebble  of  the  next  larger  size  to  represent  10 
sheep.  This  pebble  was  about  1  inch  in  diameter. 
And,  a  pebble  of  the  next  size  (about  lj  inches  in 
diameter)  was  used  to  represent  100  sheep. 

Children  may  have  access  to  some  clay  that  can 
be  rolled  into  pebbles  of  the  various  sizes  desired. 
There  are  types  of  modeling  clay  that  get  hard  in 
a  short  time  when  left  to  dry.  If  this  type  is  avail¬ 
able,  it  would  be  most  appropriate  for  making  the 


pebbles.  Of  course,  pupils  may  make  as  many  sizes 
as  they  wish  to  demonstrate  the  sheepherder’s  sys¬ 
tem  of  keeping  a  record  of  his  possessions. 

Be  sure  to  discuss  the  similarities  of  the  two  sys¬ 
tems  and  the  differences.  Both  systems  have  a 
base  of  10  (probably  because  we  have  10  fingers). 
One  system  is  positional;  the  other  is  not.  The 
location  of  a  pebble  will  not  change  its  value,  since 
the  value  is  determined  by  size. 

Continued  examination  and  discussion  of  the 
historical  development  of  systems  for  expressing 
numbers  will  help  pupils  build  a  greater  apprecia¬ 
tion  for  and  understanding  of  the  system  they  are 
using  in  the  text.  This  understanding  will  also 
build  the  necessary  background  for  exploring  other 
numeration  systems  later. 


NOTES 
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Explain  the  work  for  Ex.  3  in  box  C. 


On  the  board,  work  Ex.  4-10. 


1 ,200,R5 

2,007,R0 

1 ,009, R2 

2,009,R1 

3. 

6)7,205 

4. 

4)8,028 

5. 

7)7,065 

6.  2)4,019 

2,676,R 1 

1 ,200,R0 

708, R0 

300, R2 

7. 

3)8,029 

8. 

6)7,200 

9. 

5)3,540 

10.  3)902 

[w] 

Copy  and  divide.  Watch  for  0’s  for  the  quotients. 

100, R7 

300, R1 

150, R4 

4, 370.R0 

11. 

8)807 

16. 

3)901 

21. 

5)754 

26.  2)8,740 

500,R2 

650, R5 

800, R6 

700, R4 

12. 

7)3,502 

17. 

6)3,905 

22. 

9)7,206 

27.  9)6,304 

2, 009, R  0 

3. 041.R0 

1 .008.R1 

766. R8 

13. 

4)8,036 

18. 

2)6,082 

23. 

6)6,049 

28.  9)6,902 

901, R4 

500, R3 

1 .080.R7 

355.R0 

14. 

5)4,509 

19. 

7)3,503 

24. 

8)8,647 

29.  8)2,840 

1, 007.R0 

1  .009.R0 

1  .007.R7 

600. R6 

15. 

8)8,056 

20. 

9)9,081 

25. 

4)4,030 

30.  7)4,206 

#  Extra  Examples.  Work  Set  80. 


More  Practice  in  Division 

[W] 


Copy,  divide,  and  check.  Work  carefully. 


1. 

2,01  0,R0 

4)8,040 

7. 

784.R0 

7)5,488 

13. 

845. R0 

6)5,070 

19. 

1 .004.R3 

5)5,023 

940. R6 

2  .508  R 1 

1 , 02  0  r  R  5 

1  .030.R0 

2. 

8)7,526 

8. 

2)5,017 

14. 

9)9,185 

20. 

7)7,210 

61  8,R3 

906,  R2 

400, R4 

1  96, R4 

3. 

5)3,093 

9. 

6)5,438 

15. 

5)2,004 

21. 

8)1,572 

770, R3 

810, R5 

310, R3 

_ L24J10 

4. 

6)4,623 

10. 

8)6,485 

16. 

7)2,173 

22. 

6)1,164 

931, R0 

600, R7 

1 , 04 1 ,  R  0 

514, R0 

5. 

9)8,379 

11. 

9)5,407 

17. 

8)8,328 

23. 

5)2,570 

500, R2 

1 ,008,R1 

4,309,R1 

500, R2 

6. 

3)1,502 

12. 

7)7,057 

18. 

2)8,619 

24. 

4)2,002 

1,200 
6)7,205 
6 _ 

1  2 
1  2 

R  05 
1,200,  R5 
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Many  Things 


Maintenance  [W] 


In  each  of  Ex.  1-9  three  words  or  three  groups  of 
words  are  given  in  parentheses.  Copy  the  word  or  the 
group  of  words  that  best  completes  the  sentence. 

For  Ex.  1,  copy  “hundreds”  from  the  parentheses. 

1.  In  4,063  the  0  in  hundred’s  place  means  no  (tens; 
ones;  hundreds). 

2.  If  there  is  a  0  in  the  dividend  shown,  there  (must; 
may;  cannot)  be  a  0  in  the  answer. 

3.  For  the  fraction  number  I,  5  is  (the  denominator; 
the  name  for  the  size  of  the  part;  the  numerator). 

4.  A  number  is  a  multiple  of  4  (when  its  numeral  ends 
in  4;  when  the  sum  of  the  numbers  shown  by  the  digits 
in  its  numeral  is  an  even  number;  when  the  last  two 
digits  in  its  numeral  show  a  multiple  of  4). 

5.  t  of  one  pie  (cannot;  may;  must)  be  smaller  than 
f  of  the  same  pie. 

6.  To  make  (8  -f-  n)  equal  to  (6  X  3),  the  number  for 
n  must  be  (0;  10;  8). 

7.  In  dividing  a  number  greater  than  6  by  6,  the  quo¬ 
tient  is  (always;  never ;  sometimes)  greater  than  the 
number  you  divide. 

8.  If  bush  A  is  60  inches  tall  and  bush  B  is  6  feet  tall 
(bush  A  is  the  taller  bush;  bush  B  is  the  taller  bush; 
the  two  bushes  have  the  same  height). 
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9.  A  multiple  of  3  is  (2,512;  3,027;  4,006). 


Teaching  Pages  218  and  219 


Pupil’s  Objectives 

(a)  To  review  various  important  ideas  and  skills; 
and  (b)  to  have  written  practice  in  using  all  four 
operations  in  finding  the  number  for  n. 

Background 

In  Ex.  1-9  on  text  page  218  some  information  is 
presented.  Three  answers  are  suggested  from  which 
the  child  selects  the  one  correct  answer  in  order 
to  complete  the  information.  Most  of  the  exercises 
require  the  children  to  think  in  terms  of  relation¬ 
ships  or  principles  rather  than  of  isolated  facts. 

The  measurement  of  pupil  understanding  is  diffi¬ 
cult,  to  say  the  least.  A  quick,  automatic  response 
by  a  child  is  often  accepted  as  an  indication  of 
understanding.  The  questions  on  text  pages  218- 
219  are  illustrative  of  the  type  that  seek  to  deter¬ 
mine  the  extent  to  which  children  understand  the 
vocabulary,  concepts,  and  generalizations  of  mathe¬ 
matics. 

It  is  in  the  day-by-day  developmental  lessons 
that  you  have  the  greatest  opportunity  to  observe 
each  child’s  level  of  understanding.  No  substitute 
has  been  devised  for  the  individual-interview  ap¬ 
proach  in  which  the  teacher  asks  leading  questions 
of  the  child  in  order  to  identify  the  specifics  of  his 
understandings  as  well  as  of  his  difficulties. 

Ex.  1-8  at  the  bottom  of  text  page  219  are  all 
two-step  exercises.  The  child  must  find  the  num¬ 
ber  named  on  one  side  of  the  equals  symbol  before 
he  can  determine  the  number  for  n  on  the  other 
side  of  the  equals  symbol. 

Pre-Book  Lesson 

Write  a  simple  question  modeled  after  Ex.  1  on 
text  page  218.  Write  three  possible  answers.  Ask 
a  pupil  to  select  the  best  answer  for  completing 
the  statement  and  then  have  him  tell  why  he  thinks 
it  is  the  best  answer. 

Using  the  Text  Pages 

•  Make  it  clear  to  pupils  that  they  are  to  write 
only  the  best  answer  for  each  exercise.  They  do 
not  have  to  write  the  entire  statement. 


•  After  all  pupils  have  written  answers  for  Ex. 
1-9,  conduct  an  oral  lesson  in  which  pupils  give 
and  defend  their  answers.  Perhaps  you  will  wish 
to  use  some  of  the  following  questions  in  connection 
with  the  exercises  indicated: 

Ex.  1 .  What  does  the  4  mean?  the  6? 

Ex.  2.  Change  the  question  to:  “If  a  0  is  shown 
for  the  quotient,  there _ be  a  0  for  the  dividend. 

Ex.  3.  What  special  name  do  we  have  for  the  8? 

Ex.  4.  What  else  is  true  for  all  multiples  of  4? 
(They  are  all  even  numbers.) 

Ex.  7.  If  there  is  confusion  in  interpreting  this 

k_ 

problem,  write  an  example  like  6 )n  on  the  board. 
Say,  “If  the  number  for  n  is  always  greater  than 
6,  the  number  for  k  is  (always,  never,  sometimes) 
greater  than  6.”  Have  pupils  explain  their  answers. 

Ex.  9.  Have  children  tell  the  test  of  divisibility 
for  3. 

•  Ex.  10-13  require  symbols  of  equality  or  of 
inequality  to  make  true  sentences.  Make  sure  all 
pupils  are  aware  of  this. 

•  In  Ex.  14,  if  the  child  has  command  of  the 
distributive  property  he  will  think  and  write: 

6  X  38  =  (6  X  25)  +  (6  X  13) 

Thus,  he  will  have  three  examples  to  work  in  order 
to  find  the  product. 

•  The  thinking  for  Ex.  15,  16,  and  17  is  the 
same  as  that  for  Ex.  14.  Note,  that  Ex.  16  and  17 
involve  division  instead  of  multiplication. 

•  The  written  work  at  the  bottom  of  page  219 
may  be  assigned  in  any  way  that  is  of  greatest 
value  to  your  program.  Some  pupils  may  need 
additional  practice  on  the  computation  involved, 
while  others  may  do  the  work  for  the  sheer  joy 
they  derive  from  it. 

Individualizing  Instruction 

©  All  pupils  may  participate  in  the  Show-the- 
Answer  practice  game.  Each  child  should  have  a 
set  of  2"  X  3"  cards — two  cards  for  each  digit  0-9. 
Write  either  a  multiplication  or  a  division  n- 
sentence  on  the  chalkboard.  Have  the  children 
select  cards  to  show  the  correct  numeral  for  the 
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missing  number  and,  upon  command,  hold  them 
up  for  you  to  see. 

Stress  the  importance  of  keeping  the  answer  a 
secret  until  the  command  is  given  to  hold  up  an¬ 
swers.  At  a  glance  you  can  see  each  answer  and 
determine  which  children  are  having  difficulty  with 
the  facts. 

The  class  may  be  separated  into  small  groups 
with  a  more  capable  child  directing  the  work  of  each 
group.  This  would  give  you  the  opportunity  to 
work  more  directly  with  pupils  who  need  addi¬ 
tional  help. 


•  All  pupils  may  use  what  they  have  learned  about 
tests  of  divisibility  to  write 

(a)  five  4-place  numerals  which  show  numbers 
divisible  by  both  2  and  3. 

(b)  five  3-place  numerals  which  show  numbers 
divisible  by  4. 

(c)  four  4-place  numerals  which  show  numbers 
divisible  by  both  3  and  4. 

•  More  capable  children  may  find  ten  numbers 
which  are  divisible  by  3,  4,  and  5. 

•  All  pupils  may  construct  a  number  puzzle 
modeled  after  the  one  on  Teacher’s  Page  211. 


NOTES 
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Ex.  10-13.  First  do  the  work  in  the  parentheses. 

Then  write  the  example,  using  >  or  <  or  = . 

66, R0  <  *92?R4  &  525  <  624 

10.  (264  -  4)  -?-  (464  -4-  5)  11.  (208  +  317)  _?_  (8  x  78) 

413  >  252  192  >  92 

12.  (7  X  59)  _?.  (800  -  548)  13.  (4  X  48)  _?_  (460  -  5) 

14.  6  X  38  =  ?  Rename  38  as  25  +  13.  Then  find 
the  product  by  multiplying  twice  and  then  adding.  150+73=228 


15.  7  x  88  =  ?  Rename  88  as  80  +  8.  Then  find 
the  product  as  in  Ex.  14.  56o+56=6i6 


16.  84  6  =  ?  Rename  84  as  48  +  36.  Then  find 

the  answer  by  dividing  twice  and  then  adding.  8+6= 1 4 

17.  Do  the  same  for  7)91  when  91  =  56  +  35.  8+5=13 


Working  with  TL 


Addends-sum  and  factors-product  relationships  [W] 

*  Find  the  number  for  n  so  that  the  number  sentence  is 
true.  Then  copy  the  example  showing  the  number  in 
place  of  n. 

370  36 


1.  (7  X  168)  =  (n  +  806) 

1,756 

2.  (4,016  -4-  4)  =  (2,760  -  n) 

3.  (258  +  n)  =  (6  X  89) 

1,350 

4.  (1,242  -  865)  =  (n  -  973) 


5.  (n  X  8)  =  (427  -  139) 

856 

6.  (7  X  206)  =  (586  +  n) 

7.  (3,045  -4  5)  =  (7  x  n) 

8.  (248  +  h )  =  (356  +  409) 


Find  the  number  for  n  in  each  example.  Write  all  the 


work. 

725 

2, 

088 

9.  7  X  w  =  5,075 

13. 

n  -4-  6  =  348 

4,677 

908 

10.  2,075  +  n  =  6,752 

14. 

9  X  n  =  8,172 

5,400 

2,325 

11.  n  —  758  =  4,642 

15. 

4,675  +  n  =  7,000 

351 

16. 

904 

12.  1,000  -  n  -  649 

n-  625  =  279 
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*  Prior  to  independent  work,  pupils  may  recall  that  finding  the  sum  requires  addition, 
finding  an  unknown  addend  requires  subtraction,  finding  the  product  requires  multi¬ 
plication,  and  finding  an  unknown  factor  requires  division. 


More  about  Multiples 


[O] 

You  know  that  the  numbers  0,  9,  18,  27,  36,  45,  and 
so  on  are  multiples  of  9.  When  you  divide  each  of  these 
numbers  by  9,  the  remainder  is  0. 

1.  On  the  board,  divide  by  9  each  number  shown  be¬ 

low.  For  which  divisions  is  the  remainder  0?  9oi(ro 
720  8o,ro  684  76, ro  374  4i,rs  4,621  si3,R4  8,109 

2.  Divide  by  8  each  number  shown  below.  Check 

your  work.  For  which  divisions  is  the  remainder  0?492  R0 
2,304  288, ro  544  68,R0  35612  451'R4  5,22  2  652'R6  3,936 

3.  Divide  by  7  each  number  shown  below.  Check  your 

work.  For  which  of  these  divisions  is  the  remainder  0?701  R1 
359  51, R2  658  94, R0  9,072  i,296,ro  847  121-Ro  4,908 

When  the  remainder  for  the  division  of  a 
number  is  0,  the  number  divided  is  a  multiple 
of  the  divisor. 

[w] 

Ex.  4-11.  Divide  and  check.  Then  show  the  numbers 
that  are  multiples  of  the  given  divisors. 

156, R0  802, R0  543, R0  918, R2 

4.  6)936  5.  8)6,416  6.  9)4,887  7.  7)6,428 

912, R3  852, R0  263, R2  950, R0 

8.  9)8,211  9.  7)5,964  10.  6)1,580  11.  8)7,600 

Dividends  for  Ex.  4,5,6,9,11  are  multiples  of  divisor,  because  remainder  is  0. 

Which  of  the  numbers  shown  in  the  row  are  multiples 

12.  of  6?  4,206  1,908  704  985  4,425 

13.  of  4?  8,270  2,984  900  1,942  3,060 

Write  three  3-place  numerals  that  show  multiples 

14.  of  3.  15.  of  5.  16.  of  2. 

Answers  will  vary. 

•  Extra  Activity.  Work  Set  118. 
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*  Multiples  may  be  determined  through  use  of  the  tests  of  divisibility 
(see  Teacher's  Pages  186-187). 
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Pupil’s  Objectives 

(a)  To  learn  more  about  multiples  of  numbers; 
and  (b)  to  have  written  practice  in  finding  multi¬ 
ples. 

Background 

Your  pupils  have  studied  a  great  deal  about 
multiples,  divisors,  and  divisibility.  At  one  time 
or  another,  the  following  ideas  have  been  developed 
in  regard  to  multiples. 

a.  A  multiple  of  a  number  is  divisible  by  that 
number  (divisor). 

b.  There  is  no  greatest  multiple  of  any  counting 
number. 

Divisibility  has  a  special  connotation  which  has 
been  used  for  some  time  now.  A  number  is  divisible 
by  another  number  if,  and  only  if,  the  remainder 
for  the  division  is  0.  Tests  of  divisibility  for  2,  3, 
and  4  have  been  explored.  Other  tests  have  been 
suggested  in  supplementary  activities  for  more  capa¬ 
ble  children  (see  Teacher’s  Page  187). 

Pre-Book  Lesson 

•  On  your  permanent  number-line  model,  have 
pupils  locate  and  label  in  some  way  points  for  the 
multiples  of  9  from  0-90.  Ask  different  children 
to  tell  what  a  multiple  is.  You  will  probably  get 
several  different  versions  of  a  multiple.  Be  sure  to 
guide  the  discussion  in  order  to  clarify  any  mis¬ 
conceptions  about  the  term. 

•  Show  the  number  504  on  the  chalkboard.  Ask 
the  children  if  it  is  a  multiple  of  9.  (See  Teacher’s 


Page  187.)  Have  pupils  explain  their  answers. 
Have  pupils  state  in  their  own  words  something 
to  the  effect  that,  for  dividing  by  9,  the  remainder 
will  be  0  if  the  number  is  a  multiple  of  9. 

•  Review  the  special  meaning  of  the  term  divisible. 
Make  sure  that  all  pupils  understand  that  divisi¬ 
bility  means  that  the  remainder  for  the  division 
will  be  0. 

Using  the  Text  Page 

•  After  you  have  discussed  Ex.  1,  ask,  “Which 
numbers  are  divisible  by  9?”  Ask  a  similar  question 
about  8  and  7  for  Ex.  2  and  3. 

•  During  the  discussion,  have  pupils  state  in 
their  own  words  the  generalization  at  the  middle 
of  the  text  page.  You  may  want  to  have  several 
children  state  the  generalization. 

•  For  Ex.  4-11,  have  pupils  make  a  special  mark 
on  their  paper  for  each  example  in  which  the 
dividend  is  a  multiple  of  the  divisor.  The  example 
numeral  may  be  encircled  or  in  some  other  way 
marked. 

Individualizing  Instruction 

•  Some  of  your  children  will  be  able  to  do  most 
of  the  written  work  by  using  tests  of  divisibility 
instead  of  actually  dividing.  Encourage  this  ap¬ 
proach. 

•  Some  children  may  wish  to  review  the  lessons 
on  tests  of  divisibility.  (See  Teacher’s  Pages  186 
and  187,  and  208.)  More  capable  children  may  be 
helpers  and  work  with  other  children  to  review  the 
work  developed  on  the  earlier  text  pages. 


NOTES 
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Pupil’s  Objectives 

(a)  To  learn  the  products  when  10,  11,  or  12 
is  a  factor;  and  (b)  to  review  the  use  of  the  Com¬ 
mutative  Property  of  Multiplication. 

Background 

The  multiplication  facts  are  limited  to  multipli¬ 
cation  with  1 -place  numerals.  Multiplication  of 
greater  numbers  may  be  accomplished  by  knowl¬ 
edge  of  the  M.  facts.  However,  there  are  many 
occasions  when  knowledge  of  multiplication  com¬ 
binations  in  which  10,  11,  or  12  is  a  factor  can  be 
very  helpful.  For  this  reason  a  lesson  on  10,  11, 
or  12  as  a  factor  is  presented  at  this  time.  Most 
of  these  combinations  are  relatively  easy  to  learn 
and  children  find  very  interesting  the  patterns 
shown  by  the  numerals  for  the  products.  All 
products  involving  the  factor  12  need  not  be  com¬ 
pletely  mastered,  but  several  of  them  should  prove 
useful. 

Using  the  commutative  property  as  a  basis  for 
learning  two  facts  simultaneously  is  not  new  to 
your  pupils.  They  are  familiar,  also,  with  the 
distributive  property  as  a  means  of  determining 
the  product  for  an  unknown  combination  by  using 
products  for  known  combinations.  Each  of  these 
principles  may  be  employed  in  this  lesson. 

Pre-Book  Lesson 

•  Discuss  the  principle  about  multiplying  when 
a  factor  is  10.  Keep  in  mind  that  the  product  is 
shown  by  placing  a  0  to  the  right  of  the  numeral 
for  the  other  factor.  This  brings  each  digit  of  the 
numeral  one  place  to  the  left  and  thus  the  product 
is  a  number  which  is  ten  times  the  other  factor. 

Write  two  tables  on  the  board: 


M.  Table  for 
7  0’s 


1  X  10=  10 

2  X  10  =  20 
3X10  =  30 


M.  Table  for 


10 

10  X  1  =  10 
10  X  2  =  20 
10X3  =  30 


>  t 

10  X  10  =  100 


>  ' 


10  X 


0  =  100 


Involve  pupils  in  a  discussion  about  the  two 
tables.  Bring  out  all  generalizations  about  the 
tables  that  pupils  see.  If  children  really  understand 
about  writing  a  0  to  the  right  of  a  numeral  when 
multiplying  by  10,  they  should  be  able  to  apply 
the  principle  to  any  number.  Try  44  X  10.  Chil¬ 
dren  should  respond,  “440.”  If  they  do  not,  more 
work  is  needed  on  the  generalization. 

•  On  your  permanent  number-line  model,  en¬ 
circle  numerals  for  multiples  of  11.  If  each  child 
has  a  number-line  model  of  his  own,  he  should  do 
the  same  thing.  After  the  multiples  are  identified, 
have  pupils  write  the  two  tables  for  multiplications 
having  11  as  a  factor  through  9  X  11  =  99  and 
11X9  =  99.  Analyze  and  discuss  the  two  tables 
in  much  the  same  manner.  Help  all  pupils  to  see 
the  results  of  multiplying  by  11. 

•  Use  a  number-line  picture  to  have  pupils  find 
multiples  of  12.  Write  the  two  tables  for  multi¬ 
plications  having  12  as  a  factor  through  9  X  12  = 
108  and  12  X  9  =  108.  As  these  tables  are  being 
constructed,  make  use  of  the  distributive  property. 

Using  the  Text  Page 

•  Make  extensive  use  of  the  tables  you  have 
written  and  use  the  number-line  picture  as  needed 
in  discussing  Ex.  1-6. 

•  You  may  wish  to  have  pupils  say  the  products 
for  Ex.  7  and  8  before  assigning  the  written  work. 
Remind  pupils  that  in  each  of  the  tables,  9  is  the 
greatest  other  factor  shown. 

Individualizing  Instruction 

•  Not  all  pupils  will  be  able  to  commit  these 
products  to  memory  at  this  time.  Slower  learners 
may  concentrate  on  just  one  set  of  products  now 
and  come  back  to  the  others  at  a  later  time. 

•  Engage  all  pupils  in  a  Show-the-Answer  practice 
game.  A  more  capable  child  may  show  or  write 
^-sentences  in  which  10,  11,  or  12  is  one  factor. 
All  other  children  will  show,  on  command,  the 
number  for  n  in  each  sentence  presented. 

•  More  capable  children  may  extend  the  work  by 
making  a  multiplication  chart  with  all  factors  0-12 
shown  across  the  top  and  down  the  left  side. 
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*A  helpful  activity  would  be  to  indicate  multiples  of 
10,  11,  and  12  on  number-line  pictures. 


When  10  or  11  or  12  Is  a  Factor 


Using  the  Commutative  Property  of  M.  [O] 

1.  It  often  helps  us  if  we  know  products  for  which  2x1 0=20 
the  factor  multiplied  is  10.  Say  factors  and  products  ^><10=30 
starting  with  1  X  10  =  10  and  ending  with  9  X  10  =  90.  5x10=50 

2.  10  X  1  =  10  is  the  reverse  of  1  X  10  =  10.  Say  3x10=80 
the  reverse  of  each  multiplication  you  said  for  Ex.  1.  9x10  90 

3.  Study  the  factors  and  products  shown  in  box  A 
when  one  factor  is  1 1 .  Compare  the  numerals  for  the 

The  identity  element  (1) 

other  factor  and  the  product.  Explain,  is  used  in  multiplying 

first  ones,  then  tens,  so  the  product  for  both  ones  and  tens  is  equal  to  the  other 

factT.  Say  the  factors  and  products  starting  with 

4  x  11  =  44  and  ending  with  9  X  11  =  99.  Then 

,  5x11  =  55  7x  11  =  77 

say  the  reverses.  6xll  =  66  8xii  =  88 

5.  Study  the  factors  and  products  shown  in  box  B 
when  one  factor  is  12.  Compare  the  numerals  for  the 
other  factor  and  the  product.  Explain.  (See  below) 

6.  Say  the  factors  and  products  starting  with 

6  X  12  =  72  and  ending  with  9  X  12  -  108.  Then 
say  the  reverses.  7x12= 84  8x12=96 

[W] 

On  folded  paper  show  as  many  products  as  you  can. 

a  b  c  d  e  f  44 

7.  4  x  10  40  7  X  11  77  12  X  336  8  X  10so  5xl2*o  11x  4 

8.  11x8  88  6x1060  5  X  11  55  12  x  672  7  X  10  7o  9x12 


A 

1  X  11  =  11 

2  X  11  =  22 

3  x  11  =  33 

B 

1  X  12  -  12 

2  X  12  =  24 

3  X  12  -  36 

4  X  12  =  48 

5  X  12  =  60 


Write  the  M.  table 

10.  for  10. 


9.  for  10’s. 

See  Ex.  1 

13.  for  12’s. 

See  Ex.  6 

Remember  how  to  get  these  products  quickly. 


11.  for  ll’s. 

See  Ex.  4 

14.  for  12. 


12.  for  11. 


221 


Ex.  5.  For  ones:  Each  time,  2  ones  is  one  factor,  so  the  product  of  the  ones  will  be 

twice  as  qreat  as  the  other  factor.  ,  .  .  r  .  , 

For  tens:  Each  time,  1  ten  is  a  factor,  so  the  product  of  the  tens  will  equal  the  other  factor. 


Remembering  about  Fraction  Numbers 

[O] 

For  Ex.  1-5  say  what  is  missing. 

1.  The  fraction  number  for  each  part  of  the  watermelon 
shown  above  is  i.  Explain. 

a.  If  Mrs.  Mott  buys  2  of  the  pieces,  the  fraction 

2 

number  for  her  part  is  ?. .  ? 

b.  The  fraction  number  for  the  part  of  the  watermelon 
left  is  -  A 
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2.  If  Mrs.  Howe-  serves  a  large  melon  to  5  persons 
and  gives  each  a  piece  of  the  same  size,  she  will  have  to 
separate  the  melon  into  fifths 

Three  pieces  are  ??  of  Mrs.  Howe’s  melon.  Explain. 

3.  y  of  picture  A  is  red.  Explain.  Belize!5 

4.  _  ?_  of  picture  B  is  red.  t- 

Are  the  red  pa^t  of  picture  A  and  the  red  part  of  picture 
B  the  same  size?A  Then  why  is  the  fraction  number  for 
the  red  part  of  each  picture  the  same?TJe,red 

but  the  wholes  are  not  the  same  size.  whole  is  —  of  the  whole 

5.  Is  y  of  picture  C  red?^°Why?  The  parts  are  not  the  same 

r  J  size. 

For  Ex.  6-8,  say  either  “numerator”  or  “denominator.” 

denominator 

6.  For  the  fraction  number,  t,  9  is  the  _?_  and  3  is 

numerator 

the  ?_ . 

denominator 

7.  The  ?.  tells  the  number  of  parts  of  the  same  size 

numerator  r 

in  the  whole.  The  ?  tells  how  many  of  those  parts 
we  are  thinking  about. 


*  A  review  of  Teacher’s  Pages  21,  42-43,  and  114-117  will  help 
to  recall  previous  development  in  grade  4. 
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Pupil’s  Objectives 

(a)  To  review  what  has  been  learned  about  frac¬ 
tion  numbers  and  fractional  parts;  (b)  to  review 
the  terms  numerator  and  denominator',  and  (c)  to  have 
written  practice  with  many  names  for  whole 
numbers. 

Background 

You  are  referred  to  the  background  sections  on 
Teacher’s  Pages  114-117.  There  you  will  find  a 
rather  extensive  discussion  of  some  of  the  terminol¬ 
ogy  unique  to  developing  understanding  of  fraction 
numbers. 

Informally  and  intuitively  your  pupils  have  had 
a  great  deal  of  experience  with  ideas  and  concepts 
related  to  fraction  numbers.  Formally,  they  have 
been  introduced  to  the  idea  of  parts  of  a  single 
thing  and  parts  of  a  set  of  things  which  have  num¬ 
ber  properties — fraction  numbers.  And,  they  have 
learned  some  of  the  technical  terminology  related 
to  fraction  numbers.  In  this  lesson,  your  pupils 
have  an  opportunity  to  review  those  major  ideas, 
concepts,  and  principles  that  have  been  developed. 

As  you  already  know,  we  can  make  a  fetish  of 
teaching  terminology.  Of  much  greater  importance 
are  the  ideas  expressed.  However,  introducing  and 
using  appropriate  terminology  will  add  greater  pre¬ 
cision  to  the  vocabulary.  A  child’s  vocabulary 
grows  slowly  and  growth  of  knowledge  of  mathe¬ 
matical  terms  is  no  more  rapid.  Be  patient  and 
permit  the  growth  in  vocabulary  to  take  its  course. 

Naming  numbers  in  many  different  ways  is  an 
important  part  of  a  complete  mathematics  pro¬ 
gram.  Of  course,  the  idea  is  not  new  to  your 
pupils.  The  written  activity  at  the  bottom  of  text 
page  223  should  prove  to  be  both  interesting  and 
easy  for  most  of  them.  Perhaps  you  will  include 
other  names  for  each  whole  number  shown  at  the 
head  of  each  column  or  have  pupils  prepare  lists 
of  their  own. 

Teacher’s  Preparation 

Perhaps  you  have  fractional  cutout  parts*  and 
sets  of  objects  for  use  on  a  flannel  board.  If  so, 

*See  1  and  2,  page  xix. 


have  these  available  for  use  in  this  lesson.  Also,  if 
possible,  it  would  be  desirable  to  have  each  pupil 
make  a  fraction  kit  to  use  during  the  lesson.  There 
is  great  value  in  having  each  child  work  with  his 
own  set  of  materials.  Passive  involvement  is  not 
nearly  so  effective  as  direct  involvement. 

Pre-Book  Lesson 

•  Direct  pupils  to  show  one  whole  thing  or  a  set 
of  things  with  objects  available.  Then,  direct  them 
to  change  the  1  single  thing  or  the  set  of  things  to 
show  fourths.  To  prove  that  the  parts  are  fourths: 
(1)  for  the  single  object,  have  pupils  cover  a  whole 
with  the  four  parts  of  the  same  size;  (2)  for  the 
set  of  objects,  have  pupils  count  to  find  that  the 
4  fourths  of  the  set  are  equivalent.  Engage  children 
in  a  discussion  to  cover  the  following  ideas: 

a.  The  4  parts  of  the  same  size  of  a  whole  are 
equivalent  to  1  whole.  The  special  name  for  these 
parts  is  “fourths.” 

b.  We  may  talk  about  and  show  1  of  the  fourths, 
2  of  the  fourths,  3  of  the  fourths,  and  4  of  the 
fourths. 

c.  The  special  fraction  symbol  we  use  for  a 
fraction  number  names  just  one  number.  It  is 
made  up  of  two  numerals  (not  two  numbers) — a 
numeral  above  the  fraction  bar  and  a  numeral 
below  the  fraction  bar. 

d.  %  is  another  name  for  1.  Some  of  your  pupils 
have  discovered  previously  that  f  and  ^  both  name 
the  same  number. 

•  If  you  have  appropriate  materials,  you  may 
wish  to  involve  your  pupils  in  a  similar  activity 
and  discussion  about  sixths  or  about  tenths. 

Using  the  Text  Pages 

•  Use  materials  to  accompany  the  discussion  in 
Ex.  1-5.  A  variety  of  materials  (of  a  variety  of 
shapes  and  sizes)  would  be  very  useful  in  connec¬ 
tion  with  this  discussion.  All  too  often  pupils  are 
exposed  to  just  one  type  and  shape  of  object  to 
build  understanding  of  fraction  numbers.  Rec¬ 
tangle,  square,  and  triangle  shapes  as  well  as  circle 
shapes  should  be  used.  Also,  chairs,  tables,  and  so 
on,  may  be  used  to  help  pupils  see  the  same  ideas. 
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•  The  technical  terms  numerator  and  denominator 
are  reviewed  in  Ex.  6-8.  (See  Teacher’s  Pages 
116-117  for  discussion.)  Refer  to  any  fractions 
written  on  the  chalkboard  and  have  pupils  identify 
the  numerator  and  denominator  shown. 

•  For  Ex.  9-13,  have  pupils  tell  why  the  answer 
to  each  question  would  be  “Yes”  or  “No.”  In 
Ex.  9,  be  sure  that  pupils  understand  the  relation¬ 
ship  between  fifths  of  objects  of  different  sizes — that 
fifths  are  the  same  size  only  if  they  are  fifths  of  the 
same  whole  or  of  wholes  of  the  same  size.  In 
discussing  Ex.  11,  you  may  ask  pupils  to  tell  the 
fraction  number  for  the  part  of  the  set  given  away 
(A,  or  J). 


Individualizing  Instruction 

•  Slower  learners  may  draw  pictures  of  fractional 
parts  to  illustrate  the  relationships  in  Ex.  9-12. 

•  All  pupils  should  be  able  to  do  the  written 
work  at  the  bottom  of  text  page  223.  You  may 
wish  to  have  children  write  other  names  for  each 
number  shown  at  the  head  of  each  column.  Or, 
you  may  show  other  numbers  as  headings  and  have 
pupils  write  number  names  for  them.  Emphasize 
the  importance  of  using  different  operations  (and 
mixing  them)  in  naming  numbers. 

•  Any  of  the  suggestions  on  Teacher’s  Pages 
114-115  and  116-117  would  be  appropriate  to  use 
at  this  time. 


NOTES 
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*  The  same  fraction  number  does  not  always  indicate  parts  of  the  same  size. 


8.  When  a  whole  is  separated  into  more  and  more  parts 

denom  inator 

of  the  same  size,  the  _  ?_  of  the  fraction  number  becomes 
greater  and  greater. 

For  each  of  Ex.  9-12,  say  “Yes”  or  “No”  for  the 
answer.  Explain. 


*  9.  When  you  are  hungry,  i 
you  up  more  than  I  of  a  cookie. 


of  a  large  cake  will  fill 

Yes;  the  whole  (the  cake)  is 
larger . 


10.  If  Ann  and  her  3 
candy,  each  girl  will  get  i 


friends  share  equally  a  bar  of 

No;  the  candy  Tar  will  have  to  be  cut 
of  it.  into  4  pieces  of  the  same  size  and 
each  girl  will  have—  of  it. 


11.  If  Dick  gave  away  i  of  his  16  arrows,  he  gave 
away  4  of  them.  16+4=4 


12.  7  of  a  candy  bar  is  smaller  than  9  of  it.N° 


Practice  on  Other  Names  for  Numbers 

70+2  5X  7  _  U*ma  A  .  S..  M..  D. 


6x7 

5+4 

70+2 

72-0 

5x  7 
30+5 

7x8  {Js'"9  A-'  S'' 

M.,  D.  (Wj 

27 

42 

9 

63 

72 

35 

56 

18 

81 

nine  columns.  From  the  number  names  given  below,  copy 
in  the  correct  column  as  many  other  names  as  you  can  find 
for  the  number  shown  at  the  head  of  the  column. 


7x8 

18  +  9 

81  h-  9 

28  +  7 

72  +  9 

5x7 

70+2 

72-0 

54  +  9 

20+7 

2x9 

5  +  4 

64-8 

2  X  21 

54+2 

7x9 

70  +  11 

49-7 

3X3 

20-2 

6X7 

30  +  5 

9X8 

4  X  18 

40-5 

**  For  the  same  whole,  the  lesser  number  of  two  denominators 
indicates  fewer  but  larger  parts. 

Mixed  Practice 


Copy, 

work. 

and  check.  Do  each 

A.,S.,M.,D  [W] 

multiplication  ex- 

1. 

ample  a  second  time  as  a  check. 

603, R3 

8)4,827  6.  673  x  8  5,384 

$8.09,  R0 

11.  $56.63  -v-  7 

2. 

4,473  -  3,707  766 

7. 

1 ,208, R3 

5)6,043 

6,008 

12.  6,596  -  588 

3. 

8  X  1,079  8,632 

8. 

6,555  -  3,946  2,609 

$8. 09.RO 

13.  $24.27  4-  3 

4. 

275  +  8,979  9,254 

9. 

5  X  $4.04  *20-2o 

$8. 02.RO 

14.  $32.08  4-  4 

5. 

6,257  +  1,756  8,013 

10. 

7  x  1,289  9,°23 

$0. 64.R0 

15.  $5.76  -h  9 

16. 

3,006  +  2,957  +  563 

6,526 

$22.12 

17.  $6.38  +  $5.85  +  $9.89 

18. 

72  +  87  +  75  +  85  +  92 

4,1  19.  89  +  734  +  6,450 

Multiples,  if  the  Remainder  Is  Zero 

Divisibility  by  5  [W] 

1.  Divide  each  of  these  numbers  by  5: 

605v  750v  943v  1.950v  4,087v  7,508  v  2  873 

21  /  RO  150, RO  188, R3  3$0,  R0  8?7,R2  1,5501  /R3  5?5,R0 

2.  Which  numbers  shown  in  Ex.  1  are  multiples  of  5? 
That  is,  when  was  the  remainder  for  the  division  0?  v 

605;  750;  1,950;  2,875 

3.  The  numerals  for  these  multiples  of  5  end  in  _?s 
or  they  end  in  _  ?_°. 

4.  Copy  and  finish:  A  number  is  divisible  by  5  when 
the  numeral  for  the  number  ends  in  _  ?5  or  _  ?_°. 

5.  Copy  only  the  numerals  showing  multiples  of  5. 

Then  divide  each  number  by  5  to  test  it.  ?64654'450;  665; 
2,089  560  v  803  4,450  v  665v  708  1  465 

_  112, R0  8$0,R0  133, R0  2&  R0 

6.  Write  five  3-place  numerals  which  show  multiples 
of  5.  Then  divide  each  of  the  numbers  by  5  to  test  it. 

Answers  will  vary. 
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Pupil’s  Objectives 

(a)  To  have  written  practice  in  mixed  computa¬ 
tion;  and  (b)  to  learn  the  test  of  divisibility  by  5. 

Background 

Learning  the  test  of  divisibility  by  5  should  be 
very  easy  for  all  children.  In  all  probability  many 
have  already  discovered  it  for  themselves. 

All  pupils  have  been  introduced  to  tests  of  divisi¬ 
bility  by  2,  3,  and  4,  while  others  have  learned  the 
tests  for  6,  8,  9,  and  10.  The  test  for  5  is  one 
more  extension  of  their  understanding  about  multi¬ 
ples  and  of  divisibility  tests  in  general. 

The  written  work  at  the  top  of  the  page  may  be 
used  in  whatever  way  is  of  greatest  value  to  you 
and  your  pupils.  Some  may  need  additional  prac¬ 
tice  to  improve  speed  and  accuracy  in  computa¬ 
tion.  Others  may  still  be  having  difficulty  with  a 
specific  skill  and  need  extra  work  with  it.  Still 
others  may  use  this  work  as  a  “screening”  test  in 
preparation  for  the  end-of-chapter  tests.  If  chil¬ 
dren  make  errors  of  a  particular  type,  they  may 
need  additional  developmental  work  before  taking 
the  tests. 

Teacher’s  Preparation 

Duplicate  two  number-line  pictures  on  paper  for 
pupil  use.  There  should  be  enough  points  indi¬ 
cated  so  that  points  shown  for  whole  numbers  0-40 
can  be  labeled  on  one  picture  and  points  for  whole 
numbers  237—261  can  be  labeled  on  the  second 
picture. 

Pre-Book  Lesson 

•  Ask  children  to  encircle,  on  each  number-line 
picture,  the  numeral  for  each  number  shown  that 
is  divisible  by  5.  (You  may  state  this  in  terms  of 
encircling  numerals  for  multiples  of  5.)  It  would 


be  a  good  idea  to  have  a  child  doing  this  on  a 
number-line  picture  on  the  board  at  the  same  time 
that  all  pupils  are  engaged  in  performing  the 
activity  at  their  desks. 

•  Have  children  tell  what  they  notice  about  nu¬ 
merals  for  numbers  divisible  by  5  (or  that  are 
multiples  of  5).  Elicit  from  pupils  the  idea  that 
any  number  is  divisible  by  .5  if  its  numeral  has 
either  0  or  5  in  one’s  place. 

•  Ask  five  children  to  go  to  the  board  and  write 
a  3-place  numeral  which  shows  a  number  that  is 
divisible  by  5.  Have  each  child  tell  why  the  num¬ 
ber  he  chose  is  divisible  by  5. 

•  Ask  five  other  children  to  go  to  the  board  and 
write  a  3-place  numeral  which  shows  a  number 
that  is  not  divisible  by  5.  Then,  ask  each  one  to 
tell  why. 

Using  the  Text  Page 

•  The  written  work  at  the  bottom  of  the  page 
should  immediately  follow  the  Pre-Book  discussion. 
Children  should  be  able  to  proceed  with  this  work 
independently  after  the  preparatory  work.  Use  the 
work  at  the  top  of  the  page  as  needed. 

Individualizing  Instruction 

All  pupils  should  be  able  to  complete  one  or  more 
of  the  following.  Use  as  time  permits  and  occasion 
demands. 

Write  five  3-place  numerals  which  show 

a.  numbers  divisible  by  2. 

b.  numbers  divisible  by  3. 

c.  numbers  divisible  by  4. 

d.  numbers  divisible  by  5. 

e.  numbers  divisible  by  both  2  and  3. 

f.  numbers  divisible  by  both  2  and  4. 

g.  numbers  divisible  by  both  2  and  5. 

h.  numbers  divisible  by  both  3  and  4. 

i.  numbers  divisible  by  both  3  and  5. 
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Pupil’s  Objective 

To  take  the  problem-solving  test  for  Chapter  6. 

Background 

For  the  problem-solving  test  on  this  page,  pupils 
are  first  to  read  through  the  set  of  problems  and 
write  a  mathematical  sentence  for  each  one  and 
then  write  the  solution  to  the  problem.  Some  prob¬ 
lems  in  this  set  are  2-step  and  others  are  1-step. 

Using  the  Text  Page 

Call  attention  to  the  directions.  First,  children 
are  to  write  a  mathematical  sentence  for  the  prob¬ 
lem.  Then,  they  are  to  write  the  work  to  solve  the 
problem. 

Individualizing  Instruction 

•  You  may  find  that  some  children  still  have 
difficulty  writing  an  appropriate  mathematical  sen¬ 


tence  for  a  problem,  yet  they  are  able  to  find  the 
solution.  It  would  be  well  to  keep  a  record  of  pu¬ 
pil  success  in  writing  mathematical  sentences  and 
in  finding  correct  solutions.  Headings  and  sub¬ 
headings  as  suggested  below  may  be  useful  in 
analyzing  your  pupils’  work.  You  will  want  to 
continue  to  nudge  pupils  toward  use  of  equations, 
but  do  not  penalize  those  who  are  successful  with 
other  plans.  Such  flexibility  is  desirable. 


Two-Step 

Problems 


Mathematical 

Sentence 


Solution 


One-Step 

Problems 


Mathematical 

Sentence 


Solution 


Tabulating  each  child’s  work  in  this  way  may 
provide  you  with  information  for  reteaching  or  ex¬ 
tending  these  skills. 

•  For  per-cent  scores  on  the  problem  test  to  be 
entered  on  the  individual  record  cards  suggested  at 
the  end  of  Chapter  1,  see  Teacher’s  Page  226. 


NOTES 
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*  Can  You  Solve  Problems? 

Problem  Test  6 

For  each  of  problems  1-6,  first  write  an  w-sentence. 

Then  write  the  work  to  solve  the  problem. 

1.  39,  36,  and  33  children  in  the  Grade-4  classes 
in  the  Simpson  School  took  some  tests  together.  They 
sat  6  at  a  table.  How  many  tables  were  used?  i389t+abt+s33)  "6  n; 

2.  When  the  tests  were  given,  \  of  the  126  pupils 
enrolled  were  absent.  How  many  pupils  were  absent?  j^pupfis"' 

3.  One  class  missed  a  total  of  107  spelling  words. 

That  was  18  more  than  another  class  missed.  How  many 
mistakes  did  that  other  class  make?  n+is=io7;  89  mistakes 

4.  For  tests  in  her  room.  Miss  Fell  took  all  but  68 
sheets  from  a  package  of  500  sheets  of  paper.  She  used 
the  same  number  of  sheets  for  each  of  the  4  tests.  How 
many  sheets  of  paper  were  used  for  each  test?  io8°sheets 

5.  Tom  used  only  55  minutes  of  the  1  hour  and  10 
minutes  allowed  for  the  arithmetic  test.  How  much  time 
did  he  have  left  over?  (60+  io) -55  =  n;  is  minutes 

6.  If  it  took  Miss  Fell  about  95  minutes  to  correct 
one  set  of  test  papers,  about  how  many  minutes  did  it 
take  her  to  correct  the  4  sets  of  tests?  4*9s  =  n;  380  minutes 


*  See  Teacher’s  Page  226  for  per-cent  scores 


to  be  used  for  this  test. 


Do  You  Make  Mistakes? 


Diagnostic  Test  6 


Copy  and  work.  Study  Practice: 

Pages  Use  Sets 


1. 

12  X  9 

7  X  11 

10  X  8 

221 

2. 

--2Q..L.R0 

4)804 

610.R4 

5)3,054 

2,68fl,R0 

3)8,040 

215 

79 

3. 

900. R6 

7)6,306  . 

1.008.R3 

9)9,075 

800. R6 

8)6,406 

216-217 

80 

Do  You  Understand? 

Test  of  Information  and  Meaning  6 

"Write  “Yes”  or  “No”  for  each  answer. 

1.  If  there  is  a  0  in  the  dividend  shown,  there  must 
be  a  0  in  the  answer.  No 

2.  Can  there  be  a  hidden  question  in  a  problem?  Yes 

3.  To  change  3  months  2  weeks  to  weeks,  you  must 
first  divide  by  4  the  3  for  3  months.  n0 

4.  If  you  divide  a  number  shown  with  a  4-place 
numeral,  the  answer  also  must  be  shown  with  a 
4-place  numeral.  No 

5.  If  (4  x  7)  =  (n  +  10),  the  number  for  n  is  18.  Yes 

6.  The  answer  for  4)363  will  have  a  0  in  one’s  place.  Ye 

7.  The  answer  for  9  X  88  should  be  about  700.  No 

8.  393  is  a  multiple  of  6.  no 

9.  If  e  of  the  month  is  left,  I  of  it  must  have  gone  by.  y 

10.  To  find  how  many  there  are  in  i  of  a  set  of  64 
books,  you  can  divide.  Yes 


remember  the  importance  of  a  discussion  period!  Teacher’s  Page  226 
deas  relating  to  the  test  items. 


Teaching  Pages  226  and  227 


Pupil’s  Objective 

To  take  the  Diagnostic  Test,  the  Test  of  Informa¬ 
tion  and  Meaning,  and  the  Computation  Test  for 
Chapter  6. 

Background 

You  have  probably  established  a  regular  routine 
for  administering,  scoring,  discussing,  and  record¬ 
ing  the  end-of-chapter  tests.  The  tests  on  these 
pages,  like  all  previous  tests,  measure  the  ideas, 
skills,  and  concepts  which  have  been  developed  or 
extended  in  Chapter  6.  As  is  always  suggested, 
be  sure  to  emphasize  the  why  of  an  idea  or  an  opera¬ 
tion  when  discussing  the  items  of  a  test. 

Using  the  Text  Pages 

•  Administer  the  diagnostic  and  computation 
tests  in  the  usual  way.  You  may  wish  to  duplicate 
these  tests  to  eliminate  the  copying  aspect  from  the 
testing  situation. 


•  In  the  oral  discussion  following  the  completion 
of  the  Test  of  Information  and  Meaning,  you  may 
wish  to  use  alternate  questions  like  these: 

Ex.  7.  Substitute  1  for  0  in  this  question. 

Ex.  2.  Ask  children  to  explain  what  a  hidden 
question  is. 

Ex.  4.  The  key  word  in  this  question  is  must. 
Ask  if  the  question  would  be  true  if  may  were  used 
instead  of  must. 

Ex.  6.  Ask  if  363  is  divisible  by  4.  Have  pupils 
explain  their  answers. 

Ex.  7.  Have  pupils  explain  the  rounding  in  this 
example  to  make  the  estimate. 

Ex.  8.  Some  pupils  may  have  learned  the  test  of 
divisibility  for  6  (see  Teacher’s  Pages  186  and  187), 
and  know  at  a  glance  that  the  number  is  not  divisi¬ 
ble  by  6  because,  though  it  is  divisible  by  3,  it  is 
not  an  even  number. 

Ex.  7 4.  The  test  of  divisibility  for  4  may  be  dis¬ 
cussed  (see  Teacher’s  Page  208). 

•  Use  the  tables  below  as  an  aid  for  determining 
the  computation-test  results  to  be  entered  on  the 
individual  test-record  cards. 


Table  of  Per  Cents  for  Chapter  6  Scores 


Problem  Test 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

17 

1 

4 

9 

38 

17 

71 

2 

33 

2 

8 

10 

42 

18 

75 

3 

50 

3 

13 

11 

46 

19 

79 

4 

67 

4 

17 

12 

50 

20 

83 

5 

83 

5 

21 

13 

54 

21 

88 

6 

100 

6 

25 

14 

58 

22 

92 

7 

29 

15 

63 

23 

96 

8 

33 

16 

67 

24 

100 

Suggestions  for  Material  to  Accompany  End-of-Chapter  6  Tests 


It  is  normal  to  find  a  wide  range  of  achievement, 
interest,  and  ability  in  a  typical  classroom.  After 
administering  the  tests  on  text  pages  225-227,  in 
all  probability  you  will  find  that  some  pupils  need 
additional  help  or  review  before  proceeding  to  the 


work  of  the  next  chapter.  Meanwhile,  you  may 
find  one  or  more  of  the  suggestions  that  are  pre¬ 
sented  on  Teacher’s  Page  227  of  special  value  for  use 
with  other  children  before  turning  to  the  work  of 
Chapter  7. 


Teacher’s  Page  226 


Alternate  Uses  of  Pages — Chapter  6 

Page  212.  Determine  what  number  is  named  by 
each  expression  in  Ex.  1-14  and  rename  that  num¬ 
ber  another  way. 

Page  219.  In  Ex.  1-4,  show  a  number  for  n  so 
that  >  will  make  a  true  sentence.  In  Ex.  5-8,  show 
a  number  for  n  so  that  <  will  make  a  true  sentence. 
For  Ex.  9-16,  show  a  number  for  n  so  that  will 
make  a  true  sentence. 

Page  221.  Make  a  multiplication  chart  so  that 
the  factors  10,  11,  and  12  are  shown  down  the  left 
side.  Show  factors  0-9  across  the  top  in  random 
order.  Have  pupils  show  the  products  in  the  ap¬ 
propriate  boxes.  Have  more  capable  children  extend 
factors  across  the  top  through  12  and  find  the  asso¬ 
ciated  products. 

Supplementary  Activities 

•  The  practice  game  Rename  (see  Teacher’s  Page 
148)  may  be  revised  to  use  factors  and  products 
and  include  10,  11,  and  12  as  factors. 

•  A  variety  of  new  ways  of  naming  numbers  may 
be  used  for  constructing  a  number  puzzle  modeled 
after  the  one  described  on  Teacher’s  Page  211. 

•  More  capable  children  will  find  opportunity  to 
test  their  creative  efforts  by  looking  for  relation¬ 
ships  in  the  following  sequences.  First,  the  child 
must  determine  the  pattern  of  the  sequence  and 
then  determine  what  the  next  numbers  in  the  se¬ 
quence  will  be. 

a.  2,  3,  5,  6,  8,  9,  11, _ , _ 

In  sequence  a ,  the  numbers  increase  in  a  certain 
pattern  (1,  2,  1,  2,  and  so  on). 

b.  2,  3,  5,  7,  8,  10,  12,  13,  15,  _ , _ 

In  sequence  b,  the  pattern  is  1,  2,  2,  1,  2,  2, 
and  so  on. 

c.  3,  4,  7,  12,  19, _ , _ 


d.  85,  80,  77,  75,  70, _ , _ 

e.  5,  6,  9,  10,  13,  14, _ , _ 

Pupils  may  make  sequences  of  their  own  based 
on  any  pattern  they  wish  to  devise. 

•  At  the  end  of  Chapter  5  was  an  activity  in 
which  pupils  explored  the  relationship  between 
pairs  of  factors  like  5X5  and  4X6  (see  Teacher’s 
Page  195).  Show  the  following  pairs  of  factors 
on  the  board  and  have  more  capable  children  tell  the 
relationships. 

10  X  10  11  X  11  12  X  12 

9X11  10  X  12  11  X  13 

Guide  pupils  to  state  the  relationships  in  their 
own  words.  Then  write  an  example  like  80  X  80' 
on  the  board.  First,  have  a  child  find  the  product. 
Ask  pupils  to  predict  the  product  for  79  X  81. 


Coordinate  Geometry 


•  The  number  line  has  been  pictured  and  used 
for  the  most  part  by  your  pupils  to  indicate  the  set 
of  whole  numbers.  More  recently,  suggestions  have 
been  made  for  indicating  the  negative  numbers  on 
a  number-line  picture.  Points  on  a  number-line 
picture  may  be  identified  and  then  used  to  indicate 
numbers  of  hours,  numbers  of  miles,  numbers  of 
pounds,  and  so  on.  Have  pupils  draw  number-line 
pictures  and  locate  points  to  indicate  some  of  these 
concepts. 

•  On  a  grid,  label  points  with  fractions  on  both  a 
horizontal  and  a  vertical  axis.  Some  pupils  may 
limit  this  to  the  use  of  ^  units  while  others  may  use 
5,  i,  i,  or  yo  units.  They  may  locate  positions  on 
the  grid  to 

a.  make  different  shapes  or  drawings. 

b.  make  letters  of  the  alphabet. 

c.  play  the  Find-the-Treasure  game. 


Teacher’s  Page  227 


11.  For  the  fraction  number  I,  the  denominator  is  6.  No 

12.  A  polygon  having  4  sides  is  called  a  quadrilateral.  Yes 

13.  If  you  want  I  of  a  piece  of  string,  you  must  separate 
the  string  into  6  pieces  of  the  same  length.  No 

14.  When  you  divide  a  number  by  4  and  the  remainder 
is  0,  the  number  divided  is  a  multiple  of  4.  Yes 

15.  If  Jack  caught  ~io  of  the  fish  he  and  Joe  caught 
together,  he  caught  more  fish  than  Joe.  Yes 


*  How  Well  Can  You  Compute? 


Computation  Test  6 

Rows  1-4. 

Write  answers  on  folded  paper. 

1.  $9.05 

2,243 

$6.70 

$4.59 

58 

X  6 

- 1,364 

+  78.08 

9.98 

6,758 

$54.30 

879 

$84.78 

6.86 

63 

2.  8,637 

1,078 

$16.11 

9.00 

338 

-  2,232 

x9 

-9.04 

0.45 

7,217 

6,405 

9,702 

$  7.07 

v$30.88 

3.  879 

9,728 

$30.24 

77$ 

708 

X5 

-  7,455 

+  60.88 

54$ 

2,849 

4,395 

2,273 

$91.12 

11$ 

3,732 

4.  6,484 

967 

$10.90 

39$ 

998 

-  3,958 

x8 

X7 

93$ 

8,287 

2,526 

7,736 

$76.30 

340*, 

or  $3.40 

Ex.  5-12.  Copy,  divide,  and  check. 

2  003, R0  1 ,046, R0  2,005,R3  $  8.60,R5* 

5.  3K559  6.  6)6^276  7.  4)8,023  8.  7)$60.25 

4  149  ro  809, R0  210, R4  $  6.90,R6* 

9.  2)098  10.  9)tM  11.  5117054  12.  8)$55.26 


*  See  the  table  on  Teacher’s  Page  226  for  per-cent  scores  for  this  test. 
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Finding  an  Average 

The  arithmetic  mean  [O] 

1.  For  the  stacks  of  cornflakes  boxes,  tell  which  box 
to  move  so  that  there  will  be  3  equivalent  sets  of  boxes, 
instead  of  sets  of  3,  1,  and  2  boxes.  Move  1  box  from  the  first 

column  to  the  second  column. 

2.  When  the  sets  in  Ex.  1  are  made  equivalent,  what 
is  the  number  for  each  of  the  equivalent  sets?  2  This 
number  is  an  average  for  3,  1,  and  2. 

3.  You  can  find  this  average  by  using  arithmetic. 

a.  If  you  use  the  numbers  3,  1,  and  2  as  addends,  the 
sum  is  -  ? 6. 

*  b.  If  you  divide  the  sum,  6,  by  the  number  of  addends, 
3,  you  find  that  the  average  is  _?2.  This  average  is  the 
arithmetic  mean.  We  will  call  it  the  mean  average. 

c.  Why  is  rc=(3+lH-2)^3  the  ^-sentence  for 
finding' this  arithmetic  mean,  or  mean  average?  )t  shows  the 

22g  two  operations  to  use  in  finding  the  mean  average. 

*  Other  averages  (the  mode  and  the  median)  besides  the  arithmetic  mean  will  be 
considered  later  in  the  series.  Consequently,  in  order  to  be  precise,  the  term  mean 
average  instead  of  average  is  used  to  designate  the  arithmetic  mean. 


Overview — Chapter  7 


•  One  of  the  highlights  of  the  work  in  Chapter  7 
is  the  introduction  of  finding  the  arithmetic  mean , 
or  the  mean  average ,  for  several  numbers. 

Also  in  this  chapter,  considerable  work  is  done 
with  the  set  of  fraction  numbers — exploring  fraction 
numbers  having  denominators  as  great  as  100, 
learning  fraction-number  names  for  wholes,  dis¬ 
covering  some  of  the  fraction  numbers  between 
0  and  1,  learning  about  some  fraction  numbers 
greater  than  1  (using  names  in  fraction  form  and 
in  mixed  form),  and  employing  fraction  numbers 
to  compare  sizes — the  ratio  idea. 

Work  with  the  set  of  whole  numbers  is  moved 
forward  by  the  introduction  in  this  chapter  of 
multiplication  by  both  tens  and  ones  (with  care¬ 
fully  spelled-out  use  of  the  Distributive  Property  of 
Multiplication).  The  term  partial  products  is  used 
in  this  connection,  and  checking  products  by  using 
the  Commutative  Property  of  Multiplication 
makes  sense. 

A  tie-up  is  made  now  between  finding  the  mean 
average  and  working  with  graphs.  Pupils  will  learn 
in  this  chapter  to  show  a  mean  average  on  a  graph. 

Also,  the  geometric  ideas  introduced  in  this 
chapter  include  now  the  study  about  points  in  the 
interior  for  a  simple  closed  curve  by  emphasizing 
those  points  in  the  curve,  those  points  in  the 
interior  for  the  curve,  and  those  points  neither 
in  the  curve  nor  in  the  interior  for  the  curve. 


•  Problem-Solving.  Of  course  the  problem¬ 
solving  in  this  chapter  makes  use  of  the  recently 
introduced  work  with  finding  the  mean  average 
and  thus  solidly  puts  to  use  the  technique  of 
finding  the  answer  to  a  2-step  problem.  Other 
work  with  problems  involves  those  with  too  few 
data  and  the  supplying  of  the  necessary  numbers, 
as  well  as  continued  practice  in  the  writing  of  the 
^-sentence  for  the  situation,  deciding  on  the  opera¬ 
tion  to  use,  and  then  solving.  Extra  Problems  Sets 
are  available  for  more  work  in  problem-solving. 

•  Maintenance.  The  sets  of  oral  and  written 
practice  included  in  this  chapter  maintain  the 
earlier  work  with  the  addends-sum  and  factors- 
product  relationships,  supplying  missing  digits, 
using  symbols  of  equality  and  inequality,  working 
with  0,  with  emphasis  on  adding  and  multiplying 
in  your  head.  The  reservoir  provides  Extra  Ex¬ 
amples  Sets  for  still  more  practice. 

•  Enrichment.  Besides  Extr.a  Activities  sug¬ 
gested  in  the  reservoir  at  the  end  of  the  text, 
sections  for  enrichment  within  Chapter  7  include 
work  with  sequences  in  addition,  subtraction, 
multiplication,  and  division,  as  well  as  work  in 
using  the  ancient  Egyptian  method  of  finding  the 
product. 

•  Testing.  There  are  available  two  mid¬ 
chapter  tests  and  the  usual  set  of  end-of-chapter 
tests  to  use  in  evaluating  pupil  progress. 


Teaching  Pages  228  and  229 


Pupil’s  Objectives 

(a)  To  learn  the  meaning  of  and  to  begin  to  use 
the  term  mean  average ;  and  (b)  to  learn  how  to 
find  the  mean  average  for  several  given  numbers. 

Background 

One  of  the  statistical  tools  your  pupils  will  need 
to  understand  and  employ  in  this  day  of  need  for 
statistical  information  is  average.  This  concept 
provides  a  way  of  using  just  one  number  to  repre¬ 
sent  the  magnitude  of  several  numbers.  Among  the 


types  of  average  are  the  mean ,  mode ,  and  median , 
but  the  following  pages  involve  only  the  idea  of 
mean.  More  technically,  this  idea  is  called  the 
“arithmetic  mean,”  or  the  “mean  average.”  As 
has  been  stated  repeatedly,  terminology  is  not  so 
important  as  the  idea  at  this  stage  of  mathematical 
development. 

The  technical  difference  between  equivalent 
sets  and  equal  sets  has  been  discussed  earlier,  but  it 
may  deserve  review  at  this  time.  Sets  are  equal 
if  and  only  if  they  contain  the  very  same  elements. 
Thus,  the  two  words  ten  and  net  may  be  considered 
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equal  sets  of  letters.  Sets  are  equivalent  when  the 
numbers  of  elements  are  the  same,  as  in  the  words 
class  and  chalk.  The  elements  do  not  need  to  be  the 
same.  Consequently,  a  set  of  five  animals  is  equiva¬ 
lent  to  any  set  made  up  of  five  objects. 

Numbers  for  sets,  on  the  other  hand,  may  be 
equal.  We  can  talk  about  two  or  more  sets  being 
the  same  size  (or  equivalent)  but  not  necessarily 
equal.  However,  we  can  say  that  the  numbers  for 
these  sets  are  equal.  The  number  for  each  of  the 
equivalent  sets  is  the  mean  average. 

Teacher’s  Preparation 

Have  some  blocks  ready  for  use  if  they  are 
available.  Otherwise,  books,  empty  milk  cartons, 
pencil  or  crayon  boxes,  and  so  on,  may  be  used. 

Pre-Book  Lesson 

•  Find  out  how  much  your  pupils  already  know 
about  averages.  They  may  be  familiar  with  the 
term  in  such  expressions  as  “my  average  in  spell¬ 
ing”  or  “my  average  on  the  three  tests,”  or  “my 
weight  is  average  for  my  age.”  Average  is  used  in 
many  ways  in  television  commercials. 

•  Use  a  suitable  method  of  introducing  a  prob¬ 
lem  like  the  following: 

In  three  tosses  of  darts,  Glenn  made  scores 
of  10,  6,  and  5.  Paul  threw  4  darts  and 
made  scores  of  8,  7,  5,  and  4. 

Glenn  thought  his  mean  average  was  greater  than 
Paul’s.  Paul  disagreed.  Who  was  right? 

Let  one  block  represent  a  score  of  1.  Pile  10 
blocks  to  represent  the  score  of  10;  6  blocks  for  the 
score  of  6;  and  so  on.  Tell  the  children  that  when 
Glenn  spoke  of  mean  average  he  meant  the  score 
each  time  if  all  scores  had  been  the  same.  Using 
the  piled  blocks,  ask  children  to  suggest  ways  to 
represent  equivalent  scores  with  the  blocks.  Re¬ 
peat  the  procedure  for  Paul’s  scores.  When  the 
piles  of  blocks  representing  Glenn’s  scores  are 
equivalent  sets  and  the  piles  of  blocks  for  Paul’s 
scores  are  equivalent  sets,  the  children  will  be  able 
to  see  that  the  mean  average  for  Glenn’s  scores  is 
7,  and  the  mean  average  for  Paul’s  scores  is  6. 

•  Ask,  “Does  the  average  tell  the  highest  score 
that  Glenn  made?  Does  it  tell  the  lowest  score  that 
he  made?”  Elicit  from  pupils  that  the  mean  aver¬ 


age  tells  the  score  which  is  about  halfway  between 
the  highest  and  lowest  scores.  See  if  pupils  can 
pile  the  three  stacks  differently  and  still  have  a 
mean  average  of  7.  (Examples  are  12,  2,  7;  or  15, 
3,  3.)  There  are  many  different  combinations  of 
three  scores,  each  of  whose  mean  average  is  7. 

•  Place  the  blocks  representing  Glenn’s  three 
scores  side  by  side  on  a  table.  Have  children  count 
to  find  the  number  for  the  total  set.  Direct  and 
guide  them  to  see  that  another  way  to  find  the 
mean  average  is  to  divide  the  number  for  the  total 
set  by  3  (the  number  of  sets). 

You  have  established  from  counting  the  blocks 
that  the  number  for  the  total  set  is  (10  +  6  +  5), 
or  21.  Then  write  the  division  work  on  the  board 
as,  “21  -r-  3  —  7.” 

•  Do  the  same  for  Paul’s  scores,  but  be  sure  all 
pupils  realize  that  since  Paul  had  4  scores,  the 
number  for  the  total  set  must  be  divided  by  4  to 
find  the  mean  average  of  the  scores. 

•  Bring  out  that  finding  the  average  is  a  type 
of  two-step  problem  in  that  there  is  a  hidden  question. 
See  if  pupils  can  determine  the  hidden  question. 
(What  is  the  number  for  the  total  set  of  scores?) 

•  Then,  havq  pupils  write  mathematical  sen¬ 
tences  for  finding  the  two  mean  averages  as  follows: 

(10  +  6  +  5)  -T-  3  Glenn’s  average  score 

(8  +  7  +  5  +  4)-f-4  Paul’s  average  score 
Writing  the  mathematical  sentence  should  help 
children  see  that  the  number  of  addends  deter¬ 
mines  the  number  to  divide  by. 

Using  the  Text  Pages 

Use  blocks,  books,  or  milk  cartons  to  demon¬ 
strate  each  of  Ex.  1—7.  In  each  demonstration, 
ask  if  the  mean  average  tells  the  number  for  the 
largest  or  the  smallest  set.  (Pupils  should  realize 
that  the  mean  would  be  the  number  for  each  set 
if  all  sets  were  equivalent.) 

Be  sure  all  children  understand  the  relationship 
between  the  number  of  sets  and  the  number  used 
as  the  divisor  to  find  the  mean  average. 

Individualizing  Instruction 

Your  slower  learners  will  probably  need  additional 
work  with  objects.  Be  sure  to  make  the  complete 
transition  from  concrete  things  to  the  algorithm. 
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*  These  problems  are  two-step  problems  in  that  they  involve  adding  in  order  to  answer  a 
hidden  question  before  dividing  to  find  the  mean  average. 


*  4.  In  the  picture  on  page  228  are  shown  stacks  of  6, 
2,  3,  and  5  boxes  of  rice  flakes.  If  the  stacks  were  made 


equivalent,  how  many  boxes  would  be  in  each  stack?  4 

a.  Will  you  have  the  answer  if  you  use  arithmetic  to 
find  the  arithmetic  mean,  or  mean  average?  Yes 

Add  the  numbers  of  boxes  in  trie  stacks. 

b.  What  must  you  do  first  ?Anext?  v 

Divide  the  sum  by  the  number  of  stacks. 

c.  Write  the  ;?-sentence  on  the  board.  I  hen  do  the 
work  and  say  the  answer.  ^ i \ =4!  Vbo " 4 


Dxes 


The  number  of 

d.  What  does  the  mean  average  tell  you?  boxes  in  each 

stack  if  the  stacks  are  made  equivalent. 

e.  When  made  equivalent,  why  will  the  stacks  01 

t  t  1*1-  •  .  -\  All  stacks  have  the 

bOXCS  look  clS  they  do  in  this  picture,  same  number  of  boxes. 


To  find  the  mean  average  of  several  num¬ 
bers,  first  you  find  the  sum  of  the  numbers. 

Then  you  divide  this  sum  by  the  number  of 
addends. 


5.  Suppose  you  are  told  that  the  mean  average  of 

the  numbers  of  pounds  in  6  bags  of  potatoes  is  9. 

a.  Does  each  bag  weigh  exactly  9  pounds?  Possibly  but  not  probably. 

,  .  _  ,  If  all  baqs  weighed  the  same, 

b.  If  not,  explain  9  as  the  mean  average.  each  bag  would  weigh  9  pounds 


6.  What  is  the  mean  average  of  the  numbers  of  bags 
of  onions  in  stacks  having  5,  2,  4,  6,  and  8  bags?  5 

7.  What  is  the  mean  average  of  the  numbers  of 
shopping  carts  in  rows  having  6,  8,  7,  and  3  carts?  6 
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Practice  in  Finding  the  Mean  Average 

IW] 

Ex.  1-8.  A  mean  average  is  shown  in  parentheses. 
Check  it  and  show  the  correct  mean  average. 


1. 

1,7,  5,  3  (4) 

5. 

6,  2,  6,  5,  2, 

3  (4) 

2. 

9,  6,  0,9  (8)6 

6. 

7,  5,  5,  4,  9, 

66  (5) 

3. 

3,  5,  4,  6,  2  (4) 

7. 

6,  0,  9,  8,  4, 

3  (5) 

4. 

9,  2,  4,  3,  7,  5  (6)5 

8. 

4,  9,  8,  6,  2, 

76  (7) 

Rows  9-12.  Find  and  show  the  mean  average. 


a 

b 

c 

9. 

5,  7,  7,  9  7 

6,  4,  7,  0,  8  s 

5,  6,  9,  2,  7?  1 

10. 

8,  9,  9,  6  8 

5,  2,  3,  3,  2  3 

3,  7,  8,  4,  5f  9 

11. 

5,  9,  6,  8  7 

8,  2,  9,  5,  6  6 

7,  5,  2,  1,  65  9 

12. 

3,  8,  6,  7  6 

8,  0,  8,  7,  7  6 

9,  0,  1,5,  7,42 

•  Extra  Activity.  Work  Set  119. 


More  about  Average 

Problem-solving  [O] 

1.  In  4  tries,  Jack  made  high  jumps 
of  40  inches,  38  inches,  43  inches,  and 
39  inches.  Find  the  mean  average 
for  the  heights  of  the  jumps  ?4o 

Add  the  numbers  of  inche 

a.  What  must  you  do  first ?A next?  v 

Divide  the  sum  by  the  number  of  tries. 

b.  On  the  board,  write  the  ^-sentence 
for  the  problem  and  work  the  example,  v 

n=  (40+  38+  43  +  39)  +4;  160+4  =  40-  40  inches. 

c.  Was  Jack’s  jump  exactly  40  inches 
each  time?  No 

d.  Then  why  do  we  say  that  the 
mean  average  in  inches  was  40?  „  a)|  jvmps 

making  a  total  of  160  inches  had  been  the  same  height, 
each  jump  would  have  been  40  inches. 
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Pupil’s  Objectives 

(a)  To  have  written  practice  in  finding  the 
mean  average  for  several  numbers;  (b)  to  write 
mathematical  sentences  for  problems  in  finding 
mean  averages;  and  (c)  to  solve  problems  in  find¬ 
ing  mean  averages. 

Background 

The  arithmetic  mean,  or  mean  average,  is  a 
measure  of  central  tendency  although  very  high  or 
very  low  scores  affect  its  “centralness.”  Another 
measure  of  central  tendency  is  the  median.  It  is  the 
middle  or  central  score  in  a  set  of  scores.  These 
two  measures  are  the  most  commonly  used  meas¬ 
ures  or  descriptions  of  the  central  tendency  of  a 
range  of  scores  or  results. 

The  median  is  mentioned  at  this  time  because  it 
is  defined  as  the  middle  score;  whereas  the  mean 
average  is  the  sum  of  the  scores  divided  by  the 
number  of  scores.  The  mean  average  may  or  may 
not  be  the  middle  score.  For  example,  the  average 
salary  may  be  greater  than  the  middle  salary 
because  a  few  extremely  high  salaries  can  increase 
the  mean  average.  Thus,  observe  caution  in  refer¬ 
ring  to  the  middle  score.  The  mean  average  is  a 
type  of  middle  score  or  a  description  of  the  middle, 
but  not  necessarily  exactly  the  middle. 

Translating  the  written  problem  information  to 
the  mathematical  sentence  continues  to  be  an 
important  facet  of  the  total  problem-solving  pro¬ 
gram.  Pupils  who  can  make  the  translation  with 
little  or  no  difficulty  will  probably  experience 
greater  success  in  solving  the  problem  than  those 
pupils  who  cannot  translate.  In  the  oral  part  of 
this  lesson  you  may  wish  to  give  considerable 
attention  to  the  writing  of  appropriate  mathe¬ 
matical  sentences  for  the  problems. 

Pre-Book  Lesson 

All  pupils  may  be  involved  in  a  brief  review  of 
the  key  ideas  developed  in  the  last  lesson.  It  may 
be  appropriate  to  use  objects  to  demonstrate 
again  the  mean  average  as  suggested  for  the  last 
lesson. 


Using  the  Text  Pages 

•  It  may  be  that  more  capable  children  can  go  right 
on  with  the  written  work  at  the  top  of  text  page  230 
while  you  do  more  work  with  slower  learners.  Be 
sure  to  emphasize  the  writing  of  a  mathematical 
sentence  for  each  problem  demonstrated. 

•  Before  discussing  the  questions  of  Ex.  1  of  the 
problems,  direct  pupils  to  draw  number-line  pic¬ 
tures  on  the  chalkboard  or  on  a  piece  of  paper  to 
represent  the  four  jumps  described  in  the  problem. 
The  drawings  should  help  children  see  the  differ¬ 
ences  in  the  numbers  for  the  four  heights. 

Pupils  should  begin  to  develop  the  following 
generalizations:  The  mean  average  will  be  about 
halfway  between  the  least  and  the  greatest  numbers 
given. 

In  problem  1  the  greatest  number  is  43  and  the 
least  number  is  38.  The  mean  average,  40,  is 
about  halfway  between  these  numbers.  Encourage 
pupils  to  use  this  kind  of  thinking  as  a  way  of 
estimating  the  mean  average. 

•  As  often  as  you  consider  it  to  be  necessary 
to  help  clarify  the  situation,  use  objects  in  the 
classroom  or  drawings  or  refer  to  points  indicated 
on  a  number-line  picture  to  help  visualize  and 
illustrate  the  work  in  Ex.  2-9. 

•  The  rc-sentences  pupils  write  on  the  board 
should  be  left  there  while  they  are  writing  the 
solution  to  each  problem.  Some  children  may 
refer  to  the  mathematical  sentences  as  a  part  of 
finding  the  solution. 

Individualizing  Instruction 

•  All  pupils  may  construct  either  a  horizontal 
or  a  bar  graph  to  record  the  information  given  in 
any  one  or  more  of  problems  1—9.  Some  children 
may  be  assigned  some  of  the  problems  while  other 
pupils  are  assigned  the  others. 

After  the  graph  is  constructed,  have  pupils 
make  a  dotted  mark  across  the  graph  to  represent 
the  mean  average  computed  for  that  particular 
information. 

•  All  pupils  may  look  in  magazines  or  news¬ 
papers  for  information  that  may  be  used  for  finding 
mean  averages.  The  business  and  sports  sections  of 
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the  daily  paper  frequently  will  have  information 
of  this  type. 

•  More  capable  children  may  find  the  following 
exercises  more  challenging  than  the  written  work 
at  the  top  of  page  230. 

Find  the  mean  average  for  each  set  of  numbers: 

a.  384,  182,  67,  295 

b.  93,  67,  73,  84,  95,  78,  82,  76 


c.  2,543,  2,781,  2,668 

d.  284,  314,  253,  291,  306,  274 

•  All  pupils  may  engage  in  the  Show-the-Answei 
practice  game  under  the  direction  of  a  more  capabli 
child.  Be  sure  to  include  all  M.  and  D.  facts  a: 
well  as  multiplications  in  which  10,  11,  and  12  art 
factors.  As  pupils  participate  in  the  game,  see  ii 
they  are  reaching  the  point  of  immediate  response, 


NOTES 
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Tell  how  to  work  problems  2-4. 

2.  Sam’s  times  for  3  races  were  14  seconds,  13  seconds, 
and  15  seconds.  What  was  the  mean  average  for  the 
numbers  of  seconds?  i4 

3.  Nan  jumped  her  rope  65,  then  58,  then  78, 
and  then  83  times.  What  was  the  mean  average 
for  the  numbers  of  times  jumped?  7i 

4.  Mrs.  Fall  bought  3  dozen  oranges  at  39 0, 

45<£,  and  54<£.  What  was  the  mean-average  cost  per 
dozen;  that  is,  what  was  the  mean  average  for  the 
three  numbers  that  show  the  costs  per  dozen?  46* 


*  Ex.  5-9.  On  the  board,  write  the  ^-sentences. 

5.  May’s  marks  in  spelling  for  6  weeks  were  87,  81, 
85,  79,  84,  and  82.  Find  the  mean  average  for  her  marks. 

6.  Shoes  for  the  4  children  in  the  Hamlin  family  cost 
S4.75,  S7.00,  S9.50,  and  S8.75.  What  was  the  mean 
average  for  the  costs?  ($4.75  +  $7.00+  $9.50  +  $8.75)  +4  =  $n;  $7.50 

7.  In  5  days  a  cow  gave  46,  48,  43,  41,  and  47  pounds 
of  milk.  What  was  the  mean  average  for  these  numbers 

of  pounds  a  day?  (46+48  +  43  +  41  +  47)  +5  =  n;  45 

8.  The  heights  of  3  buildings  are  275  ft.,  378  ft.,  and 
676  ft.  What  is  the  mean  average  for  the  numbers  of 
feet  in  the  heights  of  the  buildings?  (275  +  378  +  676) +  3=n;  443 

9.  The  weights  of  4  children  are  65  pounds,  73  pounds, 
60  pounds,  and  78  pounds.  Find  the  mean  average  for 
these  numbers  of  pounds.  (65  +  73  +  60  +  78)  +  4  =  n;  69 

lw] 

Now  go  back  and  write  your  work  for  problems  5-9. 
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*  The  n-sentences  indicate  two  steps.  To  answer  the  hidden  question  each  time,  pupils 
,| ve  first  the  part  of  the  sentence  within  parentheses. 


will  sol 


*  Children  should  recognize  the  difference  between  finding  the  mean  average  and 
working  with  the  mean  average  to  find  the  number  for  the  total  set. 

More  Practice  in  Finding  the  Mean  Average 

[w] 


Find  the 

mean  average 

for  each  set  of  numbers. 

J. 

75,  46,  108,  9180 

6. 

249,  876,  609,  583,  98483 

2. 

375,  605,  412  464 

7. 

$4.53,  $8.06,  $7.60,  $0.85  v 

$5.26 

3. 

9,  18,  37,  56,  85  41 

8. 

786,  677,  850,  829,  433  715 

4. 

20,  16,  15,  35,  94  36 

9. 

$4.69,  $9.32,  $8.37,  $5.94  v 

$7.08 

5. 

764,  794,  428  662 

10. 

$27.49,  $9.59,  $25.93,  $20.35v 

$20.84 


Working  with  the  Mean  Average 

Using  the  inverse  of  division  [O] 

1.  Mr.  Teller  took  3  calves  to  market.  If 
the  mean  average  for  the  numbers  of  pounds 
of  weight  for  the  calves  was  138,  what  was 

their  total  weight? 4 14  pounds 

a.  When  the  numbers  of  pounds  in  the 
weights  of  the  3  calves  were  added,  the  _?_ 
of  those  numbers  was  found. 

b.  When  that  sum  was  divided  by  3,  the 
number  of  calves,  what  mean  average  was 

f mind  2  the  mean  average  of  the  numbers  of 

■*•'^*‘4*10.  pounds  in  the  weights. 

c.  Now,  for  problem  1,  to  find  the  total 

.  .  ...  multiplication 

weight,  we  must  undo  the  division  by  3  x  138  =  n 

d.  By  undoing  the  division,  why  have  we  found  the 
sum  of  the  numbers  of  pounds  in  the  weights  of  the  calves  ? 

Previously  we  had  divided  the  sum  to  find  the  mean  average. 

Say  the  answer  for  each  of  problems  2-4  and  explain 
what  you  did  to  find  it. 

2.  If  2  was  the  mean  average  for  Mike’s  numbers  of 
mistakes  on  5  spelling  tests,  how  many  mistakes  did  he 
make  on  all  the  tests?  io;  multiplied  5x2. 
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Pupil’s  Objectives 

(a)  To  have  written  practice  in  finding  the 
mean  average;  (b)  to  learn  to  find  the  number  for 
the  total  set  when  the  mean  average  is  known; 
and  (c)  to  have  written  practice  in  finding  the 
number-  for  n  in  mixed  computation. 

Background 

Understanding,  computing,  and  correctly  inter¬ 
preting  the  mean  average  is  an  important  part  of 
a  complete  mathematics  program.  Frequently,  in 
work  with  the  mean  average,  have  pupils  do  the 
inverse  of  computing  the  mean  average.  For 
example,  the  mean  average  for  numbers  of  miles 
driven  by  a  family  in  10  days  is  reported  as  being 
350.  The  problem  is  to  determine  how  many 
miles  they  traveled  during  the  entire  trip.  Or,  the 
mean  average  for  numbers  of  bushels  to  the  acre 
|  yielded  by  a  farmer’s  grain  harvest  is  45.  The 
problem  is  to  determine  how  many  bushels  were 
harvested  from  a  60-acre  field. 

In  each  problem  cited,  the  mean  average  is 
given  and  children  are  to  determine  the  number 
for  the  total  set.  Since  division  by  a  number  is 
required  to  find  the  mean  average,  its  inverse, 
multiplication  by  the  same  number,  is  required  to 
find  the  number  for  the  total  set.  Obviously,  it  is 
impossible  to  find  each  of  the  numbers  used  to  de¬ 
termine  the  average;  but  the  number  for  the  total 
set  can  be  found. 

The  written  work  at  the  bottom  of  text  page  233 
involves  practically  every  computational  skill  your 
pupils  have  learned.  Practice  of  the  various 
skills  is  necessary  to  maintain  the  skills.  Practice 
work  in  this  type  of  setting  is  more  palatable  to 
pupils  than  drill  frequently  encountered.  Place  the 
emphasis  on  finding  the  number  for  n  that  will  make 
a  true  sentence. 

Pre-Book  Lesson 

•  Ask  a  child  to  build  4  piles  of  blocks  (or  books, 
milk  cartons,  and  so  on)  with  five  in  each  pile. 
Elicit  from  pupils  that  the  number  of  members  in 
each  of  the  4  piles  may  indicate  the  mean  average 


for  4  different  numbers.  Have  children  tell  what 
the  mean  average  is  in  this  instance.  Then,  raise 
the  question:  “If  the  mean-average  score  for  4  dart 
tosses  is  5,  what  is  the  number  for  the  total  set  of 
scores  for  the  dart  tosses?” 

It  should  be  easy  for  all  children  to  see  that 
multiplying  the  mean  average  (5)  by  the  number  of 
piles  or  scores  (4)  will  give  the  number  for  the  total 
set  of  scores. 

•  Demonstrate  similar  examples  until  you  are 
certain  all  children  see  the  relationship  between 
finding  the  mean  average  and  finding  the  number 
for  the  total  set. 

Using  the  Text  Pages 

•  Some  of  the  exercises  in  the  written  work  at 
the  top  of  text  page  232  may  be  too  difficult  for 
slower  learners.  If  so,  you  may  wish  to  assign  some  of 
the  items  in  the  Individualizing  Instruction  section 
as  alternate  work. 

•  The  oral  lesson  should  be  relatively  easy.  It 
may  be  of  special  value  to  make  drawings  or  use 
objects  in  the  room  to  illustrate  each  of  the  exer¬ 
cises  as  follows: 

Ex.  1.  Have  three  children  stand  who  are 
obviously  not  the  same  size.  Let  each  child  repre¬ 
sent  one  of  Mr.  Teller’s  calves.  If  the  mean  average 
for  the  weights  of  the  three  calves  is  1 38  lb.,  what  will 
the  total  weight  be?  Ask  questions  like:  “Are  the 
three  calves  necessarily  the  same  size?  Is  there 
any  way  for  us  to  know  how  much  any  one  calf 
weighs?”  Be  sure  to  bring  out  that  the  total 
weight  is  the  only  thing  that  can  be  determined. 

Ex.  2.  Show  on  the  board  the  number  of  errors 
made  by  Mike  on  each  of  five  tests:  0,1,7,  1,1.  In 
this  instance  it  is  important  to  notice  that  Mike 
made  no  errors  on  one  test  and  just  one  error  on 
three  tests,  yet  the  mean  average  for  numbers  of 
errors  is  2.  Give  a  variety  of  possibilities  to  help 
pupils  build  a  more  complete  understanding  of  the 
mean  average. 

Ex.  3.  Draw  marks  on  the  board  to  represent  the 
four  different  pieces  of  ribbon.  Make  sure  the 
mean  average  for  the  numbers  of  inches  in  their 
lengths  is  7.  Then  draw  a  mark  7  inches  long. 
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Ex.  4.  You  could  use  blocks  to  represent  the 
plums.  Place  them  in  six  different  containers  so 
the  average  for  the  containers  is  8. 

•  Most  pupils  should  be  able  to  do  the  written 
work  in  Ex.  5-8  without  further  help.  However,  it 
may  be  desirable  to  read  and  discuss  each  item 
with  slower  learners  before  assigning  this  as  written 
work. 

•  For  the  exercise,  Working  with  n,  direct  all 
children  to  find  the  number  for  n  that  will  make 
each  example  a  true  sentence.  Use  this  written 
work  as  a  test  of  pupils’  understanding  of  mathe¬ 
matical  sentences. 

Individualizing  Instruction 

•  Make  a  detailed  analysis  of  the  written  work 
at  the  bottom  of  text  page  233.  The  results  may 
reveal : 

a.  misinterpretation  of  equality  as  represented 
in  mathematical  sentences. 


b.  persistent  difficulty  with  one  or  more  of  the 
operations. 

•  Slower  learners  may  need  additional  work  in 
finding  the  mean  average  for  sets  of  numbers  like 
the  following: 

a.  34,  82,  25,  59 

b.  17,  46,  23,  38,  29,  40,  31 

c.  52,  69,  58,  61,  50 

d.  8,  22,  17,  27,  16,  4,  21,  25,  13 

•  All  pupils  may  try  one  or  more  of  the  following: 

Find  the  sum  for 

a.  7  numbers  whose  mean  average  is  1,409. 

b.  6  numbers  whose  mean  average  is  826. 

c.  9  numbers  whose  mean  average  is  968. 

•  More  capable  children  may  find  a  challenge  in 
making  estimates  of  the  mean  averages  for  Ex.  1- 
10  at  the  top  of  text  page  232.  Keeping  in  mind 
that  the  mean  is  often  near  the  middle,  pupils  can 
determine  roughly  the  middle  score  and  then 
compute  the  actual  average  to  see  how  close  it  is  to 
the  estimate. 


NOTES 
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3.  If  7  is  the  mean  average  for  the  numbers  of 
inches  in  the  lengths  of  four  ribbons,  what  is  the  total 
length  of  these  4  ribbons? 

4.  If  the  mean  average  for  numbers  of  plums  in  6 
bags  is  8,  how  many  plums  are  in  these  6  bags?  48;  multiplied  6x8. 

lw] 

Write  your  work  for  Ex.  5-8. 

5.  Mrs.  Brooks  bought  4  caps  for  her  4  boys.  The 
mean  average  cost  was  $1.28.  What  was  the  total  cost?  $5.12 

6.  Jane’s  mean  average  for  weekly  savings  for  6  weeks 
was  98 £.  In  that  time,  how  much  in  all  did  she  save?  $5.88 

7.  On  their  five-day  auto  trip,  the  Bert  family  traveled 
a  mean  average  daily  distance  of  428  miles.  How  many 
miles  did  they  drive  in  all?  2,140  miles 

8.  Find  the  sum  for  9  numbers  if  the  mean  average 
for  the  numbers  is  678. 6,102 

Working  with  21 

Addends-sum  and  factors-product  relationships  [W] 

In  a  number  sentence,  when  the  numbers  shown  on 

both  sides  of  an  equals  sign  are  equal,  we  say  that  the 

number  sentence  is  true.  In  each  of  Ex.  1-10,  find  the 

number  for  n  so  that  the  number  sentence  is  true. 

260 

1.  (4,680  v6)  =  (3x») 
v  181 

2.  (268  -  ri)  =  (783  -*•  9) 

63 

3.  (n  +  7)  =  (1,441  -  1,371) 

1,120 

4.  (528  +  n)  =  (8  X  206) 

535 

5.  (7  x  «)  =  (2,746  +  999) 


6.  (788  +  597)  =  (n  +  306) 

7.  (9  X  1,087)  =  (969  +  n) 

8.  (8,032  -s-  8)  =  (4  X  n) 

856 

9.  (389  +  n)  =  (756  +  489) 
10.  in  X  6)  =  (4  X  1,464) 


Solving  Problems  of  Many  Kinds 

One-step  and  two-step  problems  [W] 

i 

Write  your  work  to  find  what  is  missing. 

t 


1.  In  one  part  of  the  school  library  28  is  the  mean 

average  for  books  on  7  shelves.  On  these  7  shelves  there 

are  .  ?_  books.  7  x  28  =  196  \ 

• 

*  2.  In  3  weeks  the  class  took  from  the  library  383  1 

books,  428  books,  and  278  books.  The  mean  average 

363 

for  books  taken  weekly  was  _  ?_ .  os3  +  428  +  278)  +  3  =  363  rj 


234 


3.  The  library  has  1,658  travel  books,  875  history  ’ 

books,  and  1,945  storybooks.  The  total  of  travel  books, 
history  books,  and  storybooks  is  fewer  than  5,000 

hnnlrc  1,658+  875+  1,945  =  4,478  ■ 

DOOKS.  5 (000_  4  478  =  522  j 


4.  Four  boxes  of  new  books  were  delivered  to  the 
library.  If  the  mean^average  of  books  for  the  boxes  was 
168,  the  library  got  A.  new  books.  4*  168  =  672 


1 


*Make  sure  pupils  can  identify  the  hidden  question  and,  in  turn, 
know  how  to  find  the  answer  for  it. 


1 
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Pupil’s  Objective 

To  have  practice  in  solving  different  types  of 
one-step  and  two-step  problems. 


Background 

A  complete  mathematics  program  should  indi¬ 
cate  or  provide  opportunities  for  children  to  apply 
their  mathematical  skills.  Throughout  this  series, 
emphasis  is  given  to  the  many  daily  encounters 
pupils  may  have  with  quantitative  situations. 
Whenever  possible,  you  are  urged  to  take  full 
advantage  of  problem  situations  which  arise  in 
the  classroom  or  local  community.  At  the  same 
time,  the  solving  of  problems  cannot  be  left  to 
chance;  therefore,  contrived  problems  are  pre¬ 
sented  at  regular  intervals  throughout  the  book. 

The  problems  on  these  two  pages  encompass  the 
most  recent  skills  your  pupils  have  developed. 
Some  problems  are  one-step,  while  others  are  two- 
step.  In  some  of  the  two-step  problems  pupils  are 
asked  to  find  the  mean  average. 


! 


I 

I 


Stating  and  writing  an  appropriate  mathematical 
sentence  for  a  problem  has  been  an  important 
phase  of  the  total  problem-solving  program.  This 
has  been  presented  developmentally  and  slowly. 
Note,  that  in  this  lesson  no  mention  is  made  of 
writing  n-sentences  for  the  problems  before  solving 
them.  By  this  time,  pupils  should  practically  find 


it  second  nature  to  write  a  mathematical  sentence 
for  each  problem  before  trying  to  solve  it. 

Sequences  were  first  introduced  on  text  page  29 
and  again  on  page  56.  At  the  end  of  Chapter  6 
was  a  suggested  activity  for  some  pupils  in  analyz¬ 
ing  sequences  for  patterns.  The  enrichment  ac¬ 
tivity  at  the  bottom  of  page  235  will  enable  your 
more  capable  children  to  apply  their  creative  talents. 
They  must  make  observations,  look  for  relation¬ 
ships,  and  make  intelligent  guesses.  Great  satisfac¬ 
tion  comes  to  the  learner  (and  explorer)  who  dis¬ 
covers  the  pattern  in  a  sequence  and  then  applies 
it  to  extend  the  sequence. 


Pre-Book  Lesson 

•  Write  a  two-step  problem  on  the  board  using 
information  with  a  local  flavor.  Ask  pupils  if  there 


is  a  “hidden  question”  in  the  problem.  Have 
several  different  children  tell  about  the  hid¬ 
den  question.  Ask  several  children  to  go  to  the 
board  and  write  the  work  to  answer  the  hidden 
question. 

Bring  out  in  the  discussion  and  computation 
that  answering  the  hidden  question  is  the  first 
step  in  finding  a  solution  to  the  problem.  Then, 
have  children  tell  what  is  necessary  to  complete 
the  problem.  Be  sure  all  pupils  understand  this 
second  step  of  finding  the  solution. 

•  Do  the  same  kind  of  analysis  and  discussion  of 
a  problem  in  finding  the  mean  average.  Pupils 
should  understand  by  now  that  a  problem  in  finding 
the  average  is  a  two-step  problem. 

Using  the  Text  Pages 

Most  pupils  should  be  able  to  go  right  ahead 
with  the  written  work.  It  may  be  necessary  to  go 
through  the  problems  orally  with  slower  learners. 
Direct  these  children  in  the  careful  reading  of 
each  problem.  Remind  them  to  write  the  rc-sen- 
tence  before  doing  the  work  for  finding  the  answer 
for  each  problem. 

Individualizing  Instruction 

•  Use  Extra  Problems  Set  46  as  needed.  Some 
children  may  need  more  work  in  writing  mathe¬ 
matical  sentences  for  problems  while  others  may 
need  extra  practice  in  finding  solutions  for  prob¬ 
lems.  You  may  assign  selected  problems  from  the 
set.  All  problems  in  the  set  deal  with  averages  and 
are  two-step  problems. 

•  In  the  enrichment  material  at  the  bottom  of 
text  page  235,  stress  the  idea  that  each  child  may  be 
a  mathematical  detective  looking  for  “clues”  to 
determine  what  the  missing  numbers  in  each  se¬ 
quence  should  be.  After  a  child  has  found  the 
pattern,  he  should  be  able  to  continue  the  sequence 
with  little  difficulty. 

Pupils  may  be  asked  to  write  the  pattern  upon 
which  the  sequence  is  based  as  well  as  to  show  the 
next  numbers  in  the  sequence. 

•  More  capable  children  will  enjoy  preparing  num¬ 
ber  sequences  of  their  own.  They  may  show  any 
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pattern  they  wish  in  each  sequence  as.  long  as  they 
use  it  consistently  within  the  sequence. 

•  Perhaps  your  children  have  favorite  activities 


from  previous  lessons.  From  time  to  time,  let 
children  engage  in  any  activity  they  wish  as  long 
as  it  helps  maintain  or  extend  mathematical  skills. 


NOTES 
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5.  The  class  earned  $128.72  for  new  books.  The  girls 

56.83 

earned  $71.893  and  the  boys  earned  $-?-.  $128.72- $71. 89  =  $56.83 

6.  Four  books  cost  $2.75,  $2.60,  $3.25,  and  $4.00. 
The  mean-average  cost  of  these  books  is  $  ?  . 

($2.75  +  $2.60  +  $3.25+  $4.00)  +  4  =  $3.15 

7.  The  $4.00  book  costs  $  ?y  less  than  both  the  $2.60 
book  and  the  $3.25  book  together.  ($2.60  +  $3.25)  -  $4.00= $1.85 

8.  Last  week,  Miss  Arnold  worked  in  the  library 
17  hours.  This  week  she  worked  these  hours:  Monday, 

2  hours;  Wednesday,  4  hours;  Thursday,  1  hour;  and 
Friday,  6  hours.  How  many  more  hours  did  she  work  last 
week  than  this  week?  17-  (2+ 4+ 1  +  6)  =  4;  4  hours 


♦  Extra  Problems.  Work  Set  46. 

Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

Show  the  next  three  numbers  for  each  of  sequences  1-3. 

16  32  64 

1.  1,  2,  4,  8, -?.,-?-, -?- 

Helper.  1+1  =  2;  2+2  =  4;  4  +  4  =  8;  and  so  on. 

-  81  243  729 

2.  1,  3,  9,  27,  -?-,-?-, -?- 

Helper.  1  x  3  =  3;  3  x  3  =  9;  9  x  3  =  27;  and  so  on. 

- 76  71  65 

3.  86,  85,  83,  80, -?-,-?-, 

Helper.  86  -  1  =  85;  85  -  2  =  83;  and  so  on. 


Now  for  Ex.  4-9  show  what  is  missing 

13  18  24 

4.  3,  4,  6,  9,  ?- 

162  486  1,458 

5.  2,6,18,54,.?.,-?-,-?-  8- 

6.  8,10,13.17,.?.-”,  ? 


17 


12 


7.  27,  26,  24,  21,  -?-,-?-,  -?- 

16  8  4  2 

128,  64,  32,.?-,-?-,-?-,-?- 

27  9  3 

729,  243,  81,  .?-,-?-,-?- 

235 


Finishing  Examples 


A.,  S.,  M.,  D.  [Wl 


Copy  each  example  and  write  the  missing  digits. 

7 

1  9 

7 

50 

8,0  ?3 

2. 

?,18? 

3.  5,86? 

4.  ??8 

-to- 

X  7 

+  ?,9?3 

X  9 

^  ?,407 

83?23 

7p90 

4,5f> 

9 

4  0 

2 

1 

88? 

6. 

2,??9 

3  7 

7.  1,4  ?2 

8 

8.  ?,829 

5 

X  6 

+  ?,67? 

-  ?97 

X  ? 

5  ?  3?34 

6,086 

52  ?s 

9]?45 

1  4 

0 

80 

9  2 

??1 

10. 

6?3 

11.  7?? 

12.  ?3? 

5T?09 

7 

7)4, ??2 

2  2 

8)6^44 

2 

3?)2T7?8 

9 

5 

42 

56 

2  7 

20 

22 

6? 4 

9 

20 

21 

64 

?9 

9 

5 

} 

R  ?4 

R  ?! 

R  4 

8 

R  2 

Can  You  or  Can’t  You?  Why? 

Sometimes  too  few  data  [Oj 

Ex.  4,  6 

t  be 

ing 

1 .  Joe  needed  38<£  more  to  buy  the  baseball  he  wanted. 
What  was  the  price  of  the  baseball?  You  ne^dJ°hakdnow  how  much 

2.  Sixteen  of  the  children  in  Fran’s  class  had  a  score 
of  100  on  a  test.  How  many  had  lower  scores?  You  need  to 

know  how  many  children  are  in  Fran  s  class. 

3.  You  are  thinking  of  a  number.  I  am  thinking  of 
a  number  18  greater.  I  am  thinking  of  what  number?  you 

need  to  know  the  lesser  number  being  thought  about. 


Which  problems  can  be  solved  ? A  Which  canno 

Ex  1  2  o  5  7 

'  \irnJ  S  Insufficient  data.  Number  sentences  will  vary  accord 


solved?^  WKy? 


to  the  numbers  provided. 
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Pupil’s  Objectives 

(a)  To  complete  partially  finished  work  in 
mixed  computation;  (b)  to  have  experience  in 
detecting  problems  that  can  be  solved  and  problems 
that  cannot  be  solved  from  the  data  given;  and 
(c)  to  have  oral  practice  in  using  symbols  of 
equality  and  inequality  to  make  true  sentences. 

Background 

The  written  work  at  the  top  of  text  page  236 
may  be  considered  a  form  of  evaluation  of  your 
pupils’  understanding  of  the  various  operations. 
It  is  not  uncommon  to  find  children  who  can  get 
answers  for  examples  in  any  of  the  number  opera¬ 
tions,  but  who  have  difficulty  with  examples  of 
this  type.  Here,  they  must  be  adept  at  relating 
the  operations.  Some  children  may  use  their 
knowledge  of  the  inverse  relationship  between 
addition  of  a  number  and  subtraction  of  that 
number  to  find  the  missing  digits  in  the  addition 
and  subtraction  examples.  Others  may  use  a 
different  type  of  thinking  to  find  the  same  missing 
digits.  A  thorough  understanding  of  positional 
value  and  the  idea  of  renaming  is  essential  to  the 
successful  completion  of  many  examples. 

An  essential  problem-solving  skill  taught  pre¬ 
viously  is  the  ability  to  get  the  sense  of  the  entire 
problem  before  undertaking  a  solution.  On  some 
occasions,  too  much  information  is  given  and  the 
pupil  must  distinguish  between  relevant  and 
irrelevant  information.  On  other  occasions,  not 
enough  information  is  given  in  order  to  arrive  at 
an  intelligent  solution.  In  this  case,  the  pupil 
should  realize  that  more  information  is  needed. 
There  are  many  different  skills  and  understandings 
essential  to  effective  problem-solving.  Time  and 
consideration  must  be  given  to  the  thought  pro¬ 
cesses  which  precede  showing  the  number  for  the 
answer. 

Using  symbols  of  equality  and  inequality  for 
making  true  sentences  provides  a  motivating  con¬ 
text  to  activities  which  would  otherwise  be  consid¬ 
ered  monotonous  drill.  The  maintenance  of  skills 
is  very  important.  Drill,  made  interesting  and  self- 


motivating  by  means  of  an  important  mathematical 
concept,  is  much  more  effective  than  dull  repetition 
of  working  examples  using  the  various  operations. 

Pre-Book  Lesson 

•  Write  on  the  board  two  simple  problems,  one 
with  complete  information  and  one  with  data  miss¬ 
ing.  The  problems  may  be  modeled  after  those  in 
the  pupil’s  text  or  stated  in  terms  of  a  pertinent 
local  situation. 

•  Involve  pupils  in  a  discussion  of  the  two  prob¬ 
lems,  eliciting  statements  about  the  information 
given,  the  questions  asked,  and  the  operations  used 
to  find  the  solutions.  Ask  children  to  write  an  n- 
sentence  on  the  board  for  each  problem.  When  it 
becomes  obvious  to  all  pupils  that  the  problem  can¬ 
not  be  solved  because  of  insufficient  data,  it  should 
become  clear  that  no  n-sentence  can  be  written  for 
that  problem. 

J  •  If  deemed  necessary,  write  or  state  other 
problems  in  which  information  is  missing.  Have 
pupils  state  problems  with  missing  data  and  then 
ask  other  children  to  tell  what  information  is 
missing. 

Using  the  Text  Pages 

•  Direct  pupils  to  do  the  work  at  the  top  of  text 
page  236  without  advance  preparation.  Simply 
tell  them  to  find  the  missing  digits  in  each  example. 
Then,  circulate  among  the  children  to  determine 
how  they  are  getting  along.  If  it  is  obvious  that 
some  pupils  are  experiencing  great  difficulty, 
then  some  individual  instruction  may  be  needed  to 
get  them  started. 

•  Read  and  discuss  the  problems  in  the  same 
way  as  suggested  for  the  problems  in  the  Pre-Book 
Lesson. 

•  The  work  at  the  bottom  of  page  237  could  just 
as  well  be  a  written  lesson.  The  value  in  making 
this  an  oral  lesson  would  be  for  evaluation  purposes. 
Some  pupil  weaknesses  can  be  determined  only 
through  oral  participation.  After  the  oral  partici¬ 
pation,  a  written  assignment  may  be  made  as 
suggested  at  the  bottom  of  the  text  page. 
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Individualizing  Instruction 


•  All  pupils  may  enjoy  doing  more  examples 


like  the  following: 


298 

8,8?? 

+  545 

-  5,945 

84? 

2,?06 

2?6 

83? 

X  7 

X  6 

?65? 

??10 

7,?65 

367 

-  ?,29? 

+  ?7? 

4,268 

8?2 

?8 

8? 

9)705 

8)6?2 

63 

?4 

?? 

32 

72 

32 

R  ? 

R  ? 

•  More  capable  children  may  make  up  examples 
like  the  ones  above  (with  2-  and  3-place  numerals) 
for  slower  learners  to  solve. 

•  Write  some  simple  two-step  mathematical 
sentences  like  those  at  the  top  of  the  second  column 
and  have  pupils  write  problems  for  them.  The 
emphasis  is  upon  the  translation  from  the  mathe¬ 
matical  language  to  the  English  language. 


(27  -  13)  X  3  =n 
$5.00  -  ($2.45  +  $0.79)  =  $n 
(8  +  15  +  14  +  6  +  12)  -h5  =  n 
$2  -  (5^  +  10^  +  15^)  =  $n 
8  X  (4  X  28 )=n 

•  Duplicate  two  columns  of  number  names  like 
the  following.  Have  all  pupils  draw  marks  connect¬ 
ing  the  two  names  for  the  same  number. 


48  +  27  +  20 
64  +  19  +  11 
29  +  36  +  21 
83  +  (54  -  17) 
67  +  84 


73  +  7  +  14 
47  +  (81  -  8) 
59  +  27 
69  +  8  +  18 
(91  +70)  -  10 


Reminder 

Many  important  ideas  in  geometry  have  been 
introduced.  Continue  to  provide  opportunity  to 
use  and  extend  the  following: 

a.  Lines,  line  segments,  rays 

b.  Curves,  closed  curves,  polygons 

c.  Angles,  right  angles 

d.  Triangle,  quadrilateral,  rectangle,  square 


NOTES 
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4.  The  Frank  family  have  lived  in  their  house  for 
9  years.  We  have  lived  in  our  house  twice  as  long.  How 
long  have  we  lived  in  our  house?  M.;  18  years 

5.  With  $2.00,  can  Joan  buy  a  75<£  game 
for  each  of  her  brothers  and  sisters  ?  You  need  to 

know  how  many  brothers  and  sisters  Joan  has. 

6.  How  much  less  expensive  are  3  games 
costing  98tf  each  than  a  book  costing  $3.50? 

(3x98*)+n#  =  $3.50;>M.  and  S.;  $0.56 

7.  If  Ellen  buys  a  75<£  game,  will  she  have 
enough  money  left  to  buy  a  pen  and  pencil 

•  cp  1  OO  1  You  need  to  know  how  much 
Set  COSting  $1.00.  money  Ellen  has. 

On  the  board,  show  numbers  you  can  use 
in  problems  where  numbers  are  missing.  Answers 

*  wi  1 1  vary . 

[W] 

Write  an  ^-sentence  for  each  problem.  Beside  each, 
write  “A.”,  “S.”,  “M.  ”  or  “D.”  and  find  the  answer. 


Greater  Than?  Less  Than?  Equal  To? 

[O] 

*For  Ex.  1  say,  “3x8=  24,  and  10  +  16  =  26;  so 
3  X  8  is  less  than  10  +  16.” 

Work  Ex.  2-10  in  the  same  way. 

6.  (56  -t  7) .?_  (64  t  8) 

44  <  54 

7.  (24  +  20)  _?.  (9  X  6) 

48  >  36 

8.  (78  -  30)  _?_  (25  +  11) 
5  <  10 

9.  (45  x  9)  ?..  (38  -  28) 
10.  (8  X  9)  ?  -  (50  +  25) 

[W] 

Now  copy  each  of  Ex.  1-10,  using  >  or  <  or  =  . 


24  <  26 

1.  (3  X  8)-?-  (10  +  16) 

8  <  11 

2.  (72  -r-  9)  -  ?  -  (18  -  7) 

19  >  17 

3.  (22  -  3)  -?-  (6  +  11) 

34  <  36 

4.  (7  +  27)  ?.  (9  X9  4) 

5.  (9  x  0)  _?.  (63  -h  7) 
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*  An  oral  activity  for  evaluation  purposes! 


Fraction  Numbers  — Greater  Denominators 

[O] 

*  You  know  about  a  fraction  number  having  a  denomi¬ 
nator  10  or  less.  But  the  denominator  of  a  fraction  number 
may  be  any  number,  except  0. 

1.  We  may  show  a  fraction  number  having  the 
denominator  1  like  this:  f  or  f,  but  we  do  not  often 

t  •  •  i  •  _  \vri_  We  usually  show  the  whole 

do  so  in  arithmetic.  Why?  numbers  presented  (5  and  9). 

2.  The  large  cake  shown  here  has  been  cut  into 
36  parts  of  the  same  size.  Why  is  each  part  one 

.  .  i  r  .  ,  .  -  It  is  one  of  the  36  parts  of  the 

thirty— SIXth,  36,  01  the  Whole?  same  size  into  which  the  cake 

is  cut. 

3.  If  a  still  larger  cake  is  cut  into  63  pieces  of  the  same 
size,  why  would  the  fraction  number  for  each  piece  be  e5? 

Explain.  Up  represents  one  of  63  parts  of  the  same  size. 


4.  These  red  dots  show  a  portion  of  a  number  line 
separated  into  16  parts  of  the  same  size.  What  is  the 
fraction  number  for  each  of  those  parts  ?  Te 


5.  By  blue  dots,  we  show  each  of  the  16  parts  separated 
into  2  parts  of  the  same  size.  Why  is  the  fraction  number 

r  ..  i  2  *  16  =  32;  each  of  the  parts  of  the  same  size  is 

for  each  part  now  32 ?  jl  of  the  whole. 

6.  If  we  separate  each  of  the  32  parts  into  two  parts 
of  the  sarpe  s^z^  \^ould  the  denominator  of  the  fraction 
number  be  64?AOn  the  board,  show  the  fraction  number 
for  each  one  of  the  64  parts.  64 

7.  Suppose  that  we  keep  on  separating  the  parts  again 
and  again.  Could  we  have  fraction  numbers  with  de¬ 
nominators  of  128?  256?  512,  and  so  on?  Yes 
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*  Giving  meaning  to  greater  denominators! 


Teaching  Pages  238  and  239 


Pupil’s  Objective 

To  learn  about  fraction  numbers  having  greater 
denominators. 

Background 

The  next  nine  pages  may  be  considered  a  short 
unit  on  fraction  numbers.  Perhaps  you  will  find  it 
of  special  value  to  read  again  the  Background 
sections  for  teaching  pages  114-117. 

Your  pupils  have  had  many  informal  experiences 
with  fraction-number  ideas  and  many  formal  les¬ 
sons  dealing  with  these  ideas.  Up  to  now,  the 
experiences  have  been  with  fraction  numbers 
having  denominators  no  greater  than  10.  Pupils 
have  used  fractional-part  cutouts  to  compare  and 
learn  about  halves,  thirds,  fourths,  and  so  on, 
through  tenths.  The  technical  terms  numerator 
and  denominator  have  been  introduced.  By  this 
time,  the  children  should  have  formed  the  follow¬ 
ing  generalizations: 

a.  Two  fractional  parts  having  the  same  fraction 
number  are  the  same  size  only  when  they  are  parts 
of  the  same  whole  object  or  of  some  other  whole 
object  of  the  same  size. 

b.  Four  of  the  fourths  (or  two  halves,  three 
thirds,  seven  sevenths,  and  so  on)  make  one  whole. 

c.  As  the  fractional  parts  get  smaller,  the  de¬ 
nominator  of  the  fraction  number  gets  greater. 

This  lesson  introduces  the  children  to  fraction 
numbers  having  denominators  as  great  as  100. 
In  fact,  a  few  exercises  involve  denominators 
greater  than  100.  All  fraction-number  generaliza¬ 
tions  established  previously  extend  to  the  new  ideas 
on  these  pages. 

In  dividing  within  the  set  of  whole  numbers, 
pupils  have  learned  that  0  cannot  be  a  divisor. 
Since  a  rational  number  is  determined  by  dividing 
a  whole  number  (the  numerator)  by  a  counting 
number  (the  denominator),  then  0  cannot  be  a 
denominator. 

The  number  1  is  another  number  that  was  found 
to  be  unique  in  the  set  of  whole  numbers.  It  was 
found  that  the  result  of  dividing  a  number  by  1  is 
equal  to  the  number  divided.  Consequently, 
another  way  of  naming  7,  for  example,  is  7  divided 


by  7,  or  y.  Although  this  form  of  naming  a  whole 
number  is  not  used  often,  it  is  permissible. 

Teacher’s  Preparation 

Pupils  gain  a  great  deal  from  direct  involvement 
in  using  objects  to  represent  mathematical  ideas. 
Perhaps  you  have  commercially  prepared  frac¬ 
tional-parts  cutouts  for  use  on  a  flannel  board.* 
It  would  be  valuable  for  each  child  to  have  his  own 
set  of  fractional  parts  for  exploring  relationships 
and  comparing  sizes  of  fractional  parts.  If  your 
children  prepared  a  fractional-parts  kit  for  earlier 
lessons,  you  may  want  to  have  these  materials 
available.  A  large  class  fractional-parts  chart  of  the 
type  described  on  Teacher’s  Page  117  will  be  valu¬ 
able  in  helping  children  see  relationships  between 
fractional  parts  and  one  whole  object. 

Pre-Book  Lesson 

•  It  has  been  only  a  short  time  since  the  lesson 
was  studied  that  reviewed  the  terms  “numerator” 
and  “denominator”  (text  pages  222  and  223). 
Write  on  the  board  a  fraction  like  f .  Ask  pupils 
to  tell  which  part  of  the  numeral  shows  the  numer¬ 
ator,  and  which  part  shows  the  denominator.  Ask 
children  to  explain  what  each  digit  of  the  fraction 
tells. 

•  Use  the  fractional-parts  kits  (or  whatever 
materials  you  have)  for  concrete  presentation  to 
review  these  major  ideas: 

a.  The  denominator  for  a  fraction  number  shows 
the  number  of  parts  of  the  same  size  that  make 
one  whole. 

Show  that  five  fifths  make  one  whole;  four 
fourths  make  one  whole;  and  so  on. 

b.  As  the  denominator  for  a  fraction  number 
becomes  greater,  the  fractional  parts  of  the  same  size 
in  the  whole  become  smaller. 

This  can  be  seen  very  easily  on  a  fractional-parts 
chart  or  with  fractional-parts  cutouts. 

It  is  helpful  to  use  a  variety  of  materials  to 
demonstrate  these  different  ideas.  If  you  have 
different  materials  for  this  purpose,  it  would  be 
wise  to  present  each  idea  in  several  different  ways. 

*See  1  and  2,  page  xix. 


I 
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•  Perhaps  there  is  a  large  window  in  your  room 
that  is  made  up  of  several  sections  of  the  same  size. 
Try  to  find  something  that  has  more  than  10  parts 
of  the  same  size.  Ask  pupils  to  identify  the  window 
as  the  whole  object  and  the  panes  as  fractional 
parts.  Then,  have  them  tell  how  many  fractional 
parts  in  the  whole  window;  the  fraction  number 
for  each  of  the  parts;  and  the  fraction  for  the  frac¬ 
tion  number. 

•  Write  on  the  board  fractions  like  ts,  T5>  TS- 
Ask  children  to  tell  the  denominator  shown, 
what  it  means,  and  the  number  named  by  the 
fraction. 

Using  the  Text  Pages 

•  In  Ex.  2-7,  be  sure  to  continue  to  stress  the 
generalization  that  as  the  denominator  gets  greater , 
the  fractional  parts  of  the  same  size  in  a  whole  get 
smaller.  Ask  a  question  like,  “Would  you  rather 
have  ro  of  the  cake  to  eat,  or  ^5?”  °f  course,  the 
child’s  reply  is  dependent  upon  his  liking  for  cake. 
The  pictures  should  help  establish  the  idea  without 
too  much  difficulty. 

•  When  discussing  Ex.  4  and  5,  it  may  be  helpful 
to  have  a  child  draw  a  number-line  picture  on  the 
chalkboard  and  mark  off  to  show  16  segments  of 
the  same  size.  Then,  as  each  segment  is  separated 
into  halves,  it  should  be  obvious  to  all  pupils  that 
each  of  the  32  segments  is  smaller  than  each  of  the 
1 6  segments.  If  further  demonstration  is  necessary, 
have  children  separate  each  of  the  32  segments 


into  two  parts  of  the  same  size  to  help  them  see 
how  many  smaller  segments  there  would  be. 

•  For  Ex.  8,  show  a  line  segment  on  the  board 
1  inch  in  length.  Ask  children  if  they  think  they 
can  separate  the  segments  into  5,000  parts  of  the 
same  size. ,  It  is  impossible  for  us  to  visualize  5,000 
of  an  inch,  but  it  is  important  to  realize  that  it  is 
extremely  small. 

•  The  written  work  should  be  fairly  easy.  Make 
sure  all  children  understand  the  task  in  Ex.  16-18. 

Individualizing  Instruction 

•  This  lesson  should  give  you  some  idea  as  to 
the  mathematical  development  of  your  slower 
learners  insofar  as  fraction-number  concepts  are 
concerned.  It  may  be  that  they  need  continued 
work  with  denominators  no  greater  than  10. 
Also,  they  may  need  extensive  work  with  concrete 
objects.  They  should  have  fraction  kits  of  their 
own  to  help  them  understand  the  concepts  in¬ 
volved  by  seeing  and  touching  parts  of  objects. 

•  Duplicate  or  write  on  the  chalkboard  incom¬ 
plete  number  sentences  like  these.  Have  pupils 
use  >  or  <  to  make  each  a  true  sentence. 

I 

1  1  _3_  JL.  2JI  2_9 

26  62  74  80  30  50 

•  A  class  fractional-parts  chart  will  be  useful 
for  the  lesson  that  follows.  Also,  a  number-line 
model  that  can  be  separated  into  fractional  parts 
should  be  provided.  If  you  do  not  have  either  of 
these  aids,  you  may  wish  to  have  some  of  your  more 
capable  children  prepare  them. 


NOTES 


» 


j 

I 


Teacher’s  Page  239 


8.  Moving  parts  of  some  machines  are  only  srioo 
inch  apart.  Can  you  show  a  distance  this  small?  No 

9.  One  day  is  3 ih  of  a  year.  On  the  board,  show  the 
fraction  numbers  for  the  following  parts  of  a  year: 

15  days  78  days  ^  297  days  fff- 


10.  When  there  is  a  greater  number  of  parts  in  a  whole, 
each  part  is  smaller,  so  why  are  three  seventy-fifths  of  a 

whole  less  than  three  fifty-sevenths?  One  s even ty -f i fth  of  a  whole  is  smaller  than  one 


fifty-seventh  of  it,  so  —  <  — . 

[w]  75  57 


This  picture  is  separated  into  100  parts, 
each  having  the  fraction  number  roo.  Show 
the  fraction  number  for 

11.  the  dotted  part  of  the  whole.  ^ 

12.  the  shaded  part  of  the  whole.  ^ 

Write  the  fraction  for 

13.  seven  twenty-thirds.  #3 

14.  eleven  sixty-firsts,  ir 

15.  nine  one  hundred  forty-thirds,  ifi 
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For  Ex.  16-18,  show  the  fraction  numbers 


size  from  least  to  greatest:  _io_.io.io 

82  69  38 

,  r  5  5  5  5  5  5  1  7  10  10  1.0 

10.  29686565  68  29  *  *  • 


?38  6  9  8  2 


18. 


in  order  of 

6  6  6 
89  72  55 

_6_  _6_  JL 

89  55  72 


19.  If  Mrs.  Joy  made  jam  with  19  of  her  32  baskets 
of  berries,  she  used  ?-32of  the  baskets  of  berries. 

20.  If  she  had  20  jam  glasses  but  needed  35,  she 
had  -  ?  J^of  the  glasses  she  needed. 


•  Extra  Activity.  Work  Set  120. 
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Fraction-Number  Names  for  Wholes 


Work  with  rational  numbers  [O] 

1.  Each  of  3  boys  is  to  have  the  same 
amount  of  a  whole  brick  of  ice  cream. 

third 

a.  Each  piece  will  be  one  -  ?_  of  the  whole 
brick. 

b.  Why  is  the  fraction  number  for  the 

,  .  ,  .  -  ....  It  represents  all  three  of  the 

whole  brick  three  thirds r  3  parts  of  the  same  size. 

c.  In  I,  what  does  the  3  below  the  fraction 

bar  show  us?  The  number  of  parts  in  the  whole. 

d.  In  I,  what  does  the  3  above  the  fraction 


bar  show  us? 


The  number  of  parts  we  are  thinking  about. 


2.  The  pie  shown  is  cut  into  7  pieces  of  the  same  size. 

a.  Each  piece  is  one  _  ?_  of  the  whole  pie. 

b.  Why  is  the  fraction  number  for  the  whole  pie  t?  it 

represents  all  seven  of  the  7  parts  of  the  same  size. 

3.  Why  did  you  find  that  in  Ex.  1  the  fraction  number 

3  .  .  .  7  _  One  whole  is  separated  into 

for  1  whole  is  It,  and  in  Ex.  2 ,  It  is  T?  thirds;  the  other  whole  is 

separated  into  sevenths. 

4.  The  inside  of  the  circle  shown  is  separated  into 

ninths  _  ,  9 

_  ?_ ,  so  the  fraction  number  for  the  whole  is  t. 

5.  On  the  board,  draw  a  picture  of  a  rectangle  with 
the  inside  separated  into  fifths.  Finish:  1  =5f. 

6.  Why  does  picture  A  show  that  1  =  I? 


A 


B 


7.  Why  does  picture  B  show  that  1  =  1?  ^pa^telnnto 

ei  ghths . 

Say  the  complete  number  sentence  for  each  of  Ex.  8-11. 
Are  you  giving  two  names  for  the  same  number?  Yes 


8.  1  = 


,  10 
To 


9. 


=  ^ 
1  2? 


10. 


1  -^-41 
1  =  41 


11.  1  = 


36 

? 

36' 
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Teaching  Pages  240  and  241 


Pupil’s  Objective 

To  learn  about  naming  whole  numbers  with 
fractions. 

Background 

Your  pupils  have  had  a  brief  introduction  to  the 
set  of  fraction  numbers  and  have  seen  them  named 
by  fractions.  All  nonnegative  rational  numbers 
may  be  shown  as  fractions,  i.e.,  shown  as  the 
division  of  a  whole  number  by  a  counting  number 
(of  course,  0  cannot  be  a  divisor).  And  so,  num¬ 
bers  like  1,  3,  5,  f,  f,  ff,  and  f — all  rational 
numbers — may  be  shown  in  fraction  form.  In  the 
future  your  pupils  will  work  with  fractions  in 
addition,  subtraction,  multiplication,  and  division 
and  will  use  the  properties  that  govern  such  work. 
For  the  time  being,  the  lessons  deal  with  the  nature 
of  rational  numbers  and  different  ways  of  naming 
them. 

For  the  most  part,  your  pupils  have  considered 
fractional  parts  of  one  whole  thing  or  one  set  of 
things.  In  this  lesson,  the  children  will  learn  that 
one  whole  thing  may  be  thought  of  as  4  fourths, 
8  eighths,  and  so  on.  They  will  learn  also  that  two 
whole  objects  may  be  thought  of  as  8  fourths, 
16  eighths,  and  so  on.  In  fact,  children  will  learn 
that  the  number  2  can  be  named  in  many  ways 
in  fraction  form.  The  emphasis  in  this  lesson  is  on 
wholes  that  are  expressed  or  named  by  fractions. 
In  lessons  to  follow,  the  ideas  will  be  extended  to 
those  numbers  which  can  be  expressed  in  mixed 
form,  as  if. 

Teacher’s  Preparation 

Draw  in  advance  (on  the  chalkboard  or  on  oak 
tag)  a  number-line  picture  like  the  one  shown 
below.  Have  the  points  for  0,  1,  and  2  labeled. 
The  other  points  will  be  labeled  by  the  children 
during  the  Pre-Book  Lesson.  It  would  be  very 
worthwhile  to  duplicate  a  number-line  picture  like 
this  for  each  pupil  to  use  during  the  classroom 
demonstration  and  discussion. 


You  may  wish  to  prepare  other  number-line 
pictures  like  the  one  at  the  left  below,  but  separated 
into  thirds,  fifths,  and  so  on. 

Have  fractional-parts  cutouts  ready  for  use  on 
a  flannel  beard.  If  children  have  prepared 
fractional-parts  kits,  they  should  be  available  for 
use  at  the  same  time. 

Pre-Book  Lesson 

•  Direct  children  to  make  a  whole  with  fourths 
from  their  fractional-parts  kits.  Show  the  whole 
on  the  flannel  board.  Then,  have  all  pupils  show 
with  numerals  how  many  fourths  make  one  whole 
(1  =  f).  Have  pupils  realize  that  these  are  two 
names  for  the  same  number — a  whole-number 
name  and  a  fraction-number  name.  Ask  chil¬ 
dren  to  tell  and  discuss  the  mathematical  names 
for  the  numbers  indicated  in  the  fraction  numeral 
(numerator  and  denominator). 

•  Ask  pupils  to  show  one  more  whole  from  the 
kit  and  how  many  fourths  are  in  that  whole. 
Bring  out  the  idea  that  there  will  always  be  the 
same  number  of  fourths  in  any  whole  thing.  If 
the  two  wholes  are  the  same  size,  all  the  fourths 
will  be  the  same  size. 

Ask,  “How  many  fourths  are  there  in  two 
wholes?”  Write  “2”  on  the  board  with  the  remark 
that  this  is  one  way  to  show  a  name  for  the  number 
2.  Ask  children  to  tell  and  then  write  another  way 
to  name  2  by  using  fourths.  Finally,  write  “2  =  |” 
and  have  pupils  realize  that  these  two  numerals 
are  both  names  for  the  same  number — a  whole- 
number  name  and  a  fraction-number  name. 

•  Use  your  fractional-parts  cutouts  to  show  how 
many  halves  make  two  wholes.  Do  the  same  for 
thirds,  fifths,  eighths,  and  so  on.  On  the  chalk¬ 
board,  write  the  different  fraction  names  for  2  indi¬ 
cated  by  the  demonstration  with  the  objects.  See 
if  children  can  tell  you  why  %  and  Tp  are  both 
names  for  the  same  number. 

•  Direct  pupils’  attention  to  the  number-line 
picture  on  the  chalkboard.  Point  out  that  the 
points  shown  for  the  whole  numbers  0,  1 ,  and  2  are 
identified.  Have  children  tell  how  many  parts 
are  indicated  between  0  and  1;  between  1  and  2. 
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Be  certain  they  identify  the  parts  as  fourths  of  a 
whole.  (The  distance  between  0  and  1  represents 
a  whole;  as  does  the  distance  between  1  and  2.) 

•  Start  at  the  point  shown  for  0  on  the  number¬ 
line  picture.  Ask,  “How  many  fourths  are  shown 
at  this  point?”  Or,  you  may  ask,  “If  we  start  at 
the  point  for  0  and  count  fourths,  how  many  have 
we  counted  at  this  point?”  Elicit  from  children 
that  no  fourths  have  been  counted  at  0.  The 
fraction  name  for  this  point  then  is  5.  Go  to  the 
first  point  shown  at  the  right  of  0.  Ask  children 
how  many  fourths  are  counted  to  this  point.  Label 
the  point  5.  Continue  this  questioning  about,  and 
labeling  of,  each  point  shown.  At  the  point  shown 
for  1,  pupils  should  know  that  %  is  the  fraction 
name  for  1.  The  first  identified  point  shown  to 
the  right  of  1  may  be  considered  one  fourth  the 
distance  between  1  and  2,  but  it  should  be  labeled  4, 
the  number  of  fourths  from  the  point  for  0.  Eventu¬ 
ally  you  will  label  the  point  shown  for  2  as  4. 

At  the  same  time  that  you  are  labeling  points 
shown  on  the  number-line  picture  on  the  board, 
each  child  should  be  doing  the  same  thing  on  his 
own  duplicated  number-line  picture. 

•  It  may  be  advisable  to  conduct  the  same  type 
of  oral  lesson  with  number-line  pictures  separated 
into  segments  of  thirds,  fifths,  and  so  on. 

Using  the  Text  Pages 

•  As  the  situation  demands,  involve  pupils  in 
the  use  of  their  fractional-parts  kits  to  clarify  any 
confusion  or  misunderstanding  in  Ex.  1—5. 


•  Use  the  number-line  pictures  completed  by 
pupils  in  the  Pre-Book  Lesson  in  connection  with 
Ex.  15-18.  In  Ex.  18,  help  pupils  realize  that 
the  denominator  (4)  tells  us  that  there  are  four 
parts  in  the  whole  and  so  the  numerator  (8) 
indicates  more  than  one  whole. 

•  Perhaps  slower  learners  should  use  fractional- 
parts  kit  materials  to  help  them  see  the  relationships 
in  Ex.  19  and  20.  It  may  help  these  youngsters  to 
use  cut-out  parts  and  a  number-line  representation. 
A  variety  of  materials  often  helps  build  under¬ 
standing. 

•  Many  children  may  need  to  use  their  kits  or 
number-line  representations  to  help  them  do  the 
written  work  at  the  bottom  of  text  page  241  . 

Individualizing  Instruction 

•  Duplicate  number-line  pictures  with  points 
labeled  for  0,  1,  2,  and  3.  Separate  the  number¬ 
line  pictures  into  sixths,  ninths,  fifths,  twelfths, 
and  so  on.  Have  pupils  label  the  points  shown  in 
each  with  the  appropriate  fractions. 

•  Slower  learners  may  use  fractional-parts  kits  or 
number-line  pictures  to  help  find  the  answers  for 
these  questions: 

a.  One  whole  thing  has - fifths.  1  =  5 

b.  Two  whole  things  have - fifths.  2  =  j 

c.  One  whole  thing  has - ninths.  1  =  s 

d.  Three  whole  things  have - fourths.  3  =  4 

e.  Two  whole  things  have - fifteenths.  2  =  r? 

f.  Five  whole  things  have - sixths.  5  =  6 


NOTES 
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*  Number-line  pictures  may  help  pupils  determine  fraction-number 
names  for  wholes. 


Ex.  12-14.  What  are  the  fraction  numbers? 

i 

12.  1  peach  is  .?2 2  of  a  dozen,  so 

12 

12  peaches  are  _?12  of  a  dozen. 

1  day  is  _  ?!°  of  a  30-day  month,  so 
30  days  are  ?!°of  a  30-day  month. 

1  cent  is  _?_°of  ^dollar,  so 


13. 


14. 


/"* 


100  cents  are  _?_00of  a  dollar. 

_ /V 


"A/" 


A 


1 


Use  the  number-line  picture  above  for  Ex.  15-18 

fourths 


15.  The  first  unit  is  separated  into  _?_.  It  shows  that 


1  =  4. 


fourths 


16.  The  next  unit  is  also  separated  into  _?_ .  1  =  4. 

17.  How  many  fourths  in  all  are  there  in  the  two  units?  s 

•■y-ri  i  r\  SA  ln  1  unit  there  are  4  fourths,  so  in  2  units  there  are  2 

Wily  ClOeS  Z  4  .  times  as  many  fourths,  or  8  fourths. 

18.  Can  it  ever  be  true  that  1  -  l^oExplain. 

the  whole,  so  we  cannot  be  thinking  of  more  than  4  fourths  o 

*  Use  the  number-line  picture  below  for  Ex.  19  and  20. 

A _  _ A*.  _  - -A. 


r 


AC 


"A 


— *- 


19.  Why  does  each  of  the  units  pictured  above  show 

that  1  —  -g-p  Each  unit  is  separated  into  five  parts  of  the  same  size. 


20.  How  many  fifths  in  all  are  pictured?  3  =  t 


?  15 


[W] 


Copy  and  finish  each  of  Ex.  21-26  to  show  a  fraction 
name  for  the  whole  number. 


21.  1 

22.  1  =  rt,  so  3 


I,  so  2 

14 


?  ^ 


1U 

6 


?42 

14 


23.  2 


?  8 

24.  4  =  a 


715 

25.  5  =  is 


26.  3 


76O 

2TJ 


;lls  us  there 
ame  size  in 
f  the  whole. 
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More  Fraction-Number  Names  for  Wholes 

[W] 

The  picture  below'  shows  that  the  fraction  number  for 
1  unit  is  I. 


1 .  Show  the  fraction  number  for 
a.  2  units.  2  =  jt b.  3  units.  3  =  tl~c.  4  units. 


Show  the  fraction  number  for 

2.  the  two  candy  bars  pictured  below,  f 

3.  the  three  pans  of  candy  shown  below,  ¥ 


9  2  6 

4.  1  cup  is  re  gallon,  so  16  cups  are  j  gallon. 

5.  1  oz.  is  re  pound,  so  16  oz.  are  impound. 

32 


6.  1  qt.  =  Ff  bushel,  so  32  qt.  are2l  bushel. 

7.  Show  the  fraction  number  for  5  wholes  separated 
into  a.  halves.r  b.  tenths.  He.  twelfths.  If 


8.  Show  the  fraction  number  for  8  wholes  separated 
into  a.  fourths.!2  b.  sixths,  tt  c.  twentieths.1^ 

Show  the  fraction  number 

9.  for  4  wholes  separated  into  thirds.  ¥ 

10.  for  7  wholes  separated  into  sixths.  ¥ 

1 1 .  for  6  wholes  separated  into  fifteenths,  it 
•  Extra  Activity.  Work  Set  121. 
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Pupil’s  Objective 

To  have  further  written  practice  in  writing 
fraction-number  names  for  whole  numbers. 

Background 

There  are  no  new  ideas  presented  in  this  lesson, 
but  there  are  some  different  applications  that  may 
cause  confusion  for  some  children.  In  Ex.  4,  for 
example,  the  idea  of  1  cup  being  yg-  of  a  gallon 
will  probably  be  new.  However,  the  confusion 
may  come  in  thinking  of  16  cups  as  y§  gallon. 

If  your  children  have  not  already  made  the  dis¬ 
covery,  they  should  begin  to  use  multiplication  to 
determine  the  fraction  number  for  a  whole  number 
greater  than  one.  By  now,  they  have  formed  a 
generalization  about  how  many  parts  of  a  given 
size  make  one  whole.  Next,  they  should  begin  to 
think,  “If  there  are  5  fifths  in  one  whole,  then  in 
6  wholes  there  are  6  times  as  many  fifths.”  They 
already  possess  all  the  multiplication  skills  neces¬ 
sary  to  do  the  work. 

Be  sure  to  use  a  variety  of  materials  to  help 
pupils  build  complete  understanding  of  concepts 
and  interrelationships  taught  about  fraction  num¬ 
bers.  What  may  work  for  one  child  may  not  be 
so  effective  with  another.  Fractional-part  cutouts, 
drawings,  and  number-line  pictures  should  all  be 
used  to  portray  and  illustrate  these  important 
ideas. 

Pre-Book  Lesson 

•  Place  one  whole  on  the  flannel  board.  Ask 
children  to  tell  and  then  show  how  many  fifths 


there  are  in  the  whole.  Place  three  more  wholes 
on  the  flannel  board.  Ask,  “If  there  are  5  fifths  in 
one  whole,  how  many  fifths  are  there  in  4  wholes?” 

Use  fractional  parts  to  show  the  20  fifths  in  the 
4  wholes.  Then,  have  different  children  tell  how 
to  determine  the  number  of  fifths  in  4  wholes. 
In  all  probability  pupils  will  see  the  use  of  multipli¬ 
cation  to  find  the  solution. 

•  Show  the  one  whole  on  the  flannel  board.  Ask 
questions  like:  “If  we  change  this  whole  to  eighths, 
how  many  eighths  will  there  be?  How  many 
eighths  will  there  be  in  5  wholes?  in  7  wholes?” 
and  so  on.  Ask  the  same  type  of  questions  about 
sevenths,  twelfths,  twentieths. 

Using  the  Text  Page 

Most  children  should  be  able  to  do  the  written 
work  without  further  discussion.  You  may  wish  to 
discuss  some  of  the  exercises  with  slower  learners 
before  they  begin  the  written  work.  Permit  chil¬ 
dren  to  use  fractional-parts  kits  or  construct 
number-line  pictures  to  help  illustrate  the  exercises. 

Individualizing  Instruction 

•  Involve  all  pupils  in  the  Show-the-Answer 

practice  game.  Write  on  the  board,  one  at  a  time, 
fractions  such  as  f,  \2-,  and  so  on.  Ask 

children  to  show,  on  command,  the  whole  number 
named  by  each  fraction. 

•  Write  fractions  such  as  §,  f,  t8o5  7,  T5,  and 
so  on,  on  4"  X  6"  cards.  Hold  up  a  card  for  all 
pupils  to  see.  Ask  a  child  to  read  the  fraction  and 
then  to  tell  the  fraction  number  that  must  be 
added  to  the  number  shown  to  make  the  sum  equal  1 . 
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Pupil’s  Objective 

To  learn  something  about  betweenness  in  con¬ 
nection  with  fraction  numbers. 

Background 

This  lesson  deals  with  points  in  a  line  as  much 
as  it  does  with  numbers,  since  the  density  of  points 
in  a  line  is  related  to  the  idea  of  numbers  between 
numbers.  The  purpose  of  this  lesson  is  to  introduce 
the  idea,  not  necessarily  to  achieve  mastery. 

One  way  in  which  fraction  numbers  differ  fiom 
whole  numbers  may  be  described  in  terms  of  be¬ 
tweenness.  Between  any  two  given  whole  numbers, 
not  consecutive,  there  is  a  finite  set  of  other  whole 
numbers.  For  example,  between  5  and  7  there  is 
only  one  whole  number,  6.  Or,  between  18  and 
19,  there  is  no  whole  number.  However,  between 
any  two  fraction  numbers  there  is  no  limit  to  the 
number  of  fraction  numbers.  Regardless  of  which 
two  fraction  numbers  you  may  select,  there  is  an 
infinite  set  of  fraction  numbers  between  them. 
This  is  true,  also,  of  the  set  of  points  between  any 
two  points  in  a  line.  No  matter  how  close  together 
they  may  lie,  between  any  two  points  in  a  line, 
there  are  many,  many  more  points. 

At  this  stage  of  their  mathematical  development, 
it  will  be  difficult  for  many  children  to  understand 
the  idea  of  betweenness  in  connection  with  points 
in  a  line.  The  idea  of  a  point  is  very  abstract  and 
pupils  tend  to  confuse  a  point  with  the  dot  that  we 
use  to  represent  the  point.  It  is  only  natural  that 
children  would  tend  to  think  that  there  is  a  limit 
to  the  number  of  dots  we  can  draw  between  two 
points  on  the  board  or  on  paper. 

Teacher’s  Preparation 

Show  four  line  segments  on  the  chalkboard,  each 
about  24"  in  length.  Place  them  directly  one 
below  another  like  the  line  segments  shown  on 
text  page  243.  Name  each  line  segment  with  two 
capital  letters  of  your  choice.  For  example,  you 
may  use  OS,  XL,  and  so  on.  For  pupil  use,  you 
may  wish  to  duplicate  on  paper  four  pictured  line 
segments,  each  about  6"  in  length. 
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Pre-Book  Lesson 

•  Call  pupils’  attention  to  a  line  segment  pic¬ 
tured  on  the  board.  Ask  pupils  to  label  one  of 
their  pictured  segments  in  the  same  way.  Have 
all  children  separate  the  pictured  segment  into 
halves.  You  will  do  the  same  at  the  board.  Elicit 
from  pupils  the  fraction-number  name  for  the  point 
halfway  between  the  end  points  of  the  segment. 

It  is  essential  that  all  children  understand  that  \  is  a 
name  for  the  point.  Since  the  line  segment  is 
separated  into  halves,  the  points  should  be  named 
in  terms  of  halves,  so  the  first  and  last  points  shown 

should  be  labeled  %  and  f-. 

•  Name  the  second  line  segment  and  separate  it 
into  sixths.  Then  write  fraction  names  for  each 
point  shown. 

•  Name  the  third  and  fourth  line  segments  and 
separate  them  into  sixteenths  and  twenty-fourths, 
respectively.  In  working  with  these  two  line  seg¬ 
ments,  write  the  fraction  names  for  just  a  few  points. 

•  Ask  children  why  ~i6>  and  A  can  a^ 

names  for  the  same  point  in  the  number  line. 

•  Involve  the  children  in  a  discussion  about  the 
number  of  points  between  the  two  end  points  of  the 
line  segments.  Ask,  “Could  the  line  segment  be 
separated  into  100  segments  of  the  same  size? 
1,000?  1,000,000?”  Some  children  will  probably 
argue  that  the  line  segment  could  not  be  separated 
into  a  million  pieces.  You  may  want  to  say,  If  we 
had  a  special  machine  that  cuts  very,  very  thin  , 
slices,  could  the  line  segment  be  cut  into  a  million 
pieces?”  Try  to  establish  that  if  the  machine  made 
thinner  and  thinner  slices,  the  line  segment  could 
be  cut  into  more  than  a  million  pieces.  In  fact, 
there  is  no  limit  to  the  number  of  pieces. 

Using  the  Text  Page 

The  discussion  in  Ex.  1—6  may  summarize  and 
review  the  key  ideas  brought  out  in  the  Pre-Book 
Lesson.  In  each  example,  fraction  numbers  indi¬ 
cate  the  number  of  parts  into  which  a  whole  is 
separated.  Guide  pupils  to  summarize  and  state 
in  their  own  words  the  generalization  at  the  bottom 
of  the  page. 


*  No  matter  how  close  together  two  points  are  in  a  number  line,  there  are  always 
an  infinite  number  of  points  between  them. 


A 


C 


Fraction  Numbers  between  Zero  and  One 

~k 

The  meaning  of  betweenness  [O] 

Line  segments  shown  at 
the  right  all  have  the  same 
length. 

1.  In  AB ,  the  first  point 
shown  at  the  left  is  named  I. 

Is  I  another  name  for  0?YeS 
Is  I  another  name  for  1  ?Yes 

2.  In  line  segments  CD , 

EF ,  and  G//,  do  y,  T2}  and  2% 
all  name  the  point  for  0?Yes 

-rji  1  •  They  indicate  zero  of  the  7,  12,  and  28  parts 
nXpidin.  jnt0  which  the  wholes  are  separated. 

3.  In  the  line  segments  as  they  are  shown,  explain 
why  we  could  or  could  not  have  a  point  named 

a.  f  in  AB.  b.  in  CD.  c.  ri  in  EF.  cl.  It  in  GH.  we  cannot  think 

about  more  parts  of  the  same  size  in  a  whole  than  there  are. 


0 

2 

1 

2 

2 

2 

0 

I 

2 

3 

4 

5 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

0 

3 

6 

9 

12 

12 

12 

12 

12 

12 

0 

7 

14 

21 

28 

28 

28 

28 

28 

28 

B 


D 


H 


4.  Do  all  the  points  shown  in  each  of  these  segments 

have  names  for  fraction  numbers  less  than  1?  AWhy?  The  number 

whole  segment  shown  is  1,  so  numbers  for  parts  of  the  segment  are  less 

5.  On  the  board,  draw  pictures  of  three  line  segments 
having  the  same  length.  Label  them  /J,  KL ,  and  MN. 

Show  points  at  distances  of  the  same  length  in  the 
line  segment.  Name  the  points  with  these  fractions: 

IJ:  §,  i,  §,  §  KL:  f  through  f.  MN:  t°s  through  if. 

6.  Are  there  many  points  that  could  be  labeled  with 
fractions  between  those  for  the  whole  numbers  0  and  1  ?  Yes 

No  matter  how  many  points  you  may  think 
about  for  fraction  numbers  between  0  and  1  on 
a  number  line,  there  are  always  more  points. 


for  the 
than  1. 
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*  T wo  names  for  the  same  fraction  number! 


They  a 
for  the 


Fraction  Numbers  Greater  than  One 

Preparation  for  mixed  form;  halves  and  fourths  (O) 


This  picture  of  part  of  the  number  line  shows  points 
named  with  whole-number  numerals  and  with  fractions. 
Below  some  of  the  fractions,  another  number  name  in 
mixed  form  is  given  for  those  points. 


re  both  names 
same  point. 


|1=1 
2  2 


1.  Read  the  fraction  names  for  all  the  points  shown. 
Begin  with  §  and  call  it  “zero  halves.” 

2.  Why  is  li  a  name  in  mixed  form  for  the  point  also 
named  I ?x  We  read  li  as  “one  and  one  half.” 

The  name  ly  mixes  a  numeral  for  a  whole  number  and  a  numeral 

for  a  fraction  number.  .  •  t  r  T7 

*3.  Read  in  order  the  numerals  in  mixed  form,  ror 
each,  tell  what  other  name  may  be  used  for  the  point. 
Say,  “One  and  one  half  and  three  halves  are  two  names 
for  the  same  point.” 

4.  For  the  point  named  i,  why  is  22  a  name  in 

.  _  _  It  mixes  names  for  a  whole  number  (for  four  halves)  and  a 

miXed  fOriTl?  fraction  number  (for  the  other  half). 

5.  Explain  why  3i  and  i  can  both  name  the  same  point. 

The  who  le-n  Jmber  numeral  [3)  names  six  ha  Ives;  the  Traction  (y)  names  tffe  other 
half.  The  fraction  (— )  names  the  seven  halves.  ...  ,  , 

6.  On  the  Board,  draw  a  number-line  picture  and  show 
on  it  5  points  all  about  1  foot  apart.  Label  these  points 
with  the  whole-number  names  0,  1,  2,  3,  4,  as  at  the  top 
of  this  page. 

7.  Now  show  points  just  halfway  between  each  two  of 
the  points  you  labeled  for  Ex.  6. 
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Pupil’s  Objectives 

(a)  To  learn  more  about  fraction-number  names 
for  numbers  greater  than  one;  and  (b)  to  begin  to 
use  the  “mixed  form”  for  fraction  numbers  greater 
than  one. 

Background 

Your  children  have  learned  about  whole  numbers 
and  the  numerals  most  commonly  used  to  name 
them.  They  have  learned  about  fraction  numbers 
and  the  numerals  most  commonly  used  to  name 
them.  Now,  they  come  to  a  lesson  that  brings 
together  both  types  of  numerals. 

The  idea  of  naming  a  number  in  many  different 
ways  is  well  established.  This  is  one  more  exten¬ 
sion  of  this  important  idea,  and  the  children  will 
learn  one  more  way  of  naming  numbers  they  have 
explored  already. 

In  past  years  there  has  been  a  tendency  to  reject 
any  symbol  for  denoting  one  and  one  half  other 
than  1^.  As  you  know,  §  is  a  perfectly  good  way 
to  denote  this  number,  as  is  f .  The  circumstances 
and  the  social  or  mathematical  situation  should 
dictate  the  particular  way  we  select  to  name  a 
number.  For  now,  it  is  important  to  give  pupils 
as  much  flexibility  as  possible  and  to  stress  the 
many  ways  of  naming  any  number. 


Teacher’s  Preparation 


Two  sets  of  materials  are  very  important  for 
this  lesson.  For  the  Pre-Book  Lesson,  have  frac¬ 
tional-parts  cutouts*  ready  for  use  on  the  flannel 
board.  Each  child  should  have  similar  materials 
to  use  at  his  desk.  You  will  need 


cutouts  to  show :  ■ 


4  wholes 
8  halves 
16  fourths 


Each  child  should  have  a  complete  set  of  the 
same  fractional-parts  cutouts.  These  are  rela¬ 
tively  easy  to  make  from  construction  paper.  Use 
one  color  to  represent  wholes,  and  one  color  for 
fractional  parts  of  each  size  wanted.  Cut  the 


*See  1  and  2,  page  xix. 


construction  paper  into  appropriate  sizes  by  folding 
and  cutting  along  the  folds.  Each  child  can  make 
his  own  set  in  this  way. 

During  the  text  lesson  it  would  be  especially 
valuable  for  each  child  to  have  number-line  pic¬ 
tures  on  paper  for  participation  in  naming  points 
shown  on  the  number  line.  Duplicate  two  number¬ 
line  pictures  on  one  piece  of  paper  as  follows: 

a.  A  number-line  picture  showing  points  at 
one-inch  intervals  for  the  whole  numbers  0,  1,  2, 
3,  and  4.  Between  these  labeled  points,  show 
points  at  half-inch  intervals  for  the  fraction  num¬ 
bers  f,  and  so  on,  but  do  not  label  them. 

b.  On  a  second  number-line  picture,  show 
points  at  one-inch  intervals  for  the  numbers  0,  1, 
2,  3,  and  4.  Show  points  for  fourths  between  these 
points  for  whole  numbers,  but  do  not  label  them. 

Pre-Book  Lesson 

•  Indicate  to  children  the  cut-out  representations 
of  wholes,  halves,  and  fourths. 

Direct  children  to  show  one  of  the  cutouts  for 
one  half.  Place  another  one-half  cutout  to  the 
right  of  the  first  one.  Have  pupils  count  the  halves 
shown  and  tell  how  many  they  have  counted.  Write 
on  the  board  “•§,”  the  fraction  we  use  to  name  two 
halves. 

Continue  placing  cutouts  for  one  half,  one  at  a 
time,  to  the  right  and  tell  each  time  how  many 
halves  in  all  are  shown  until  you  reach  8  halves. 
Each  time  a  cutout  for  one  half  is  placed  in  the  row, 
write  on  the  board  the  fraction  that  tells  how  many 
cutouts  in  all  for  one  half.  On  the  board,  you  will 

,  ccl  2  3  4  5  6  7  8  JJ 

have  written  ^  2,  2,  2,  2,  2,  2- 

Your  children  know  that  2  halves  make  one 
whole.  It  would  be  advisable  to  have  pupils  cover 
two  cutouts  for  one  half  with  the  cutout  for  one 
whole  to  show  the  equivalent  relationship.  Be 
sure  all  children  understand  that  another  name  for 
2  halves  is  7. 

Write  “1”  below  §  on  the  board.  Then  ask, 
“Who  can  think  of  another  name  for  3  halves ?”  If 
they  need  a  hint,  tell  them  to  think  of  1  whole  and 
one  half.  Use  the  fractional-parts  cutouts  to  help 
pupils  see  1  whole  and  one  half  more.  Then, 
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write  “l£”  below  f  on  the  board.  Make  certain 
pupils  know  these  are  two  names  for  the  same 
number. 

Continue  to  use  the  fractional-parts  and  wholes 
cutouts  to  help  pupils  see  and  rename  4  halves  as 
2;  5  halves  as  2\\  6  halves  as  3;  and  so  on.  Each 
time,  write  the  new  name  below  the  appropriate 
name  on  the  board. 

•  Direct  the  same  type  of  activity  using  the 
fractional-parts  cutouts  for  fourths.  When  you 
reach  the  renaming  of  a  number  like  5,  make  cer¬ 
tain  that  all  children  think  of  this  as  1  whole  and 
3  more  fourths.  We  read  the  numeral  as  “one  and 
three  fourths.” 

Using  the  Text  Pages 

•  The  number-line  picture  at  the  top  of  text 
page  244  is  very  similar  to  one  of  the  number-line 
pictures  suggested  in  the  Teacher’s  Preparation. 
Refer  to  both  number-line  pictures  and  the  frac¬ 
tional-parts  cutouts  to  help  answer  Ex.  1-5. 

•  Direct  pupils  to  do  the  work  in  Ex.  6-10  on 
the  number-line  pictures  you  have  provided. 
Since  the  number  lines  are  already  shown,  the 
children’s  primary  involvement  is  in  the  writing  of 
number  names  for  the  points  representing  halves 
and  also  fourths. 

Select  only  certain  points  on  each  number  line 
and  have  pupils  write  the  mixed-form  name  for 
each  point.  For  example,  ask  them  to  write  an¬ 
other  name  for  Be  prepared  for  several  alter¬ 


natives  if  you  select  hr-  Some  children  may  name 
this  2j,  others  2f . 

•  For  the  written  work  in  Ex.  11-14,  encourage 
pupils  to  try  to  think  the  different  number  names 
without  referring  to  the  number-line  pictures  they 
have  prepared.  However,  do  not  insist  on  this  if  it 
takes  away  security.  It  is  more  important  that 
pupils  be  successful  and  confident  at  this  time. 
As  their  confidence  grows,  they  will  move  away 
from  relying  upon  visual  aids. 

Individualizing  Instruction 

•  Slower  learners  should  be  encouraged  to  use 
the  fractional-parts  cutouts  rather  extensively  to 
help  establish  relationships  and  to  assist  in  the 
renaming  of  fraction  numbers  in  mixed  form. 
Watch  their  procedures  as  they  use  these  aids. 

•  More  capable  children  may  use  >  or  <  or  =  to 
make  each  of  the  following  a  true  sentence: 


The  number-line  pictures  prepared  in  connec¬ 
tion  with  Ex.  6-10  will  be  very  helpful  for  pupils 
who  are  uncertain  about  some  of  these  relation¬ 
ships.  Merely  by  inspection,  a  child  can  see  that 
the  line  segment  shown  between  the  point  for 
0  and  the  point  for  hr  is  longer  than  the  segment 
shown  between  the  points  for  0  and  2\.  Thus, 

lONOi 

4  ^  Z.4. 


NOTES 
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8.  Label  each  of  the  points  now  with  a  fraction 
showing  the  denominator  2,  as  at  the  top  of  page  244. 
Then,  where  you  can  do  so,  write  in  mixed  form  below 
the  fraction  name,  another  name  for  that  point. 

9.  Now  see  if  you  can  show  a  point  between  each 
two  of  the  points  in  your  number-line  picture.  Label  each 
point  now  with  a  fraction  showing  the  denominator  4. 

10.  Also,  try  to  write  for  some  points  other  names 
in  mixed  form. 


[W] 

11.  Use  a  numeral  in  mixed  form  to  show 

a.  two  and  one  half  2j  d.  six  and  one  fourth  6 f 

b.  five  and  one  half  57  e.  eight  and  one  half  sf 

e.  nine  and  three  fourths  9J-  f.  four  and  three  fourths  4 


12.  Use  a  fraction  to  show 

a.  five  fourths  {;  i } 

b.  nine  fourths  j;  2} 

c.  seven  fourths^;  if 


d.  five  halves  f;  27 

e.  seven  halves  737 

f.  thirteen  fourths  7;  37 


13.  Beside  each  fraction  name  you  wrote  for  Ex.  12, 
write  a  number  name  in  mixed  form  for  the  same  number. 
If  you  need  help,  use  the  number-line  picture  on  the 
board. 


14.  Write  a  fraction  name  for  each  of  these  numbers. 
Use  the  number-line  picture  on  the  board  to  help  you. 


a.  one  and  one  half  I 

b.  three  and  one  half  i 

c.  two  and  one  half-f- 

d.  one  and  one  fourth^ 

e.  three  and  three  fourths  ^ 


f .  two  and  one  fourth  7 

g.  one  and  three  fourths" 

h.  two  and  three  fourths  7 

i.  three  and  one  fourth  7 

j .  three  fourths  f 


o 4  oioc 


*  Work  with  the  number  line  helps  to  clarify  why  a  fraction 
number  may  have  more  than  one  name. 

Number  Names  in  Mixed  Form 

Eighths  [O] 


■ . 

6 

8 


9 

8 

•l 


>1 


8 


10  11  12  13  14  13  16  17  18 

8  8  8  8  8  8  8  8  8 


19  20  21  22  23  24 

8  8  8  8  8  8 

2-  2~ 

28  8  8 


The  number-line  picture  above  shows  points  for 
fraction  numbers  having  the  denominator  8. 

1.  What  fraction  showing  the  denominator  8  is  another 
name  for  0  ?  »for  1  ?  sfor  2  ?  ifor  3  ?  8 


2.  Beginning  with  f,  read  the  fraction  names  for  all 

.  zero  eighths,  one  eighth,  two  eighths, 

the  points  shown  above.  and  so  on. 

*3.  For  the  points  labeled  with  a  fraction  and  a  mixed- 
form  numeral,  tell  two  names  for  the  same  number,  ninth 

eighths,  or  one  and  one  eighth;  eleven  eighths,  or  one  and  three  eighths, 
and  so  on. 

4.  Write  a  fraction  showing  the  denominator  8  that 

may  be  used  as  another  name 

b.  for2.T  c.  for  0.  f  d.  for  l.8 


a.  for  3.  2s 


5.  Write  a  number  name  in  mixed  form  that  may  be 
used  for  a  number  instead  of  each  of  these  fractions: 


a.  8  's' 


it  b. 


1  7 
8 


2* 


1 1 

C.  8~  1  g 


i  d. 


15 

8 


7 

17 


2  1 
e.  8 


5 

2? 


f. 


13 

8~ 


1# 


6.  Write  the  fraction  name  that  may  be  used  for  a 
number  instead  of  each  of  these  numerals  in  mixed  form. 

1  3.  11  1  r)3  ±9 

a.  Is  -j-  *>•  8 


1  z  15  O-  2  1 

C.  l8  7  <!•  ^8  — 


.  2i  ¥  f.vlt 


13 


246 


Teaching  Page  246 


Pupil’s  Objectives 

(a)  To  learn  more  about  showing  numbers  in 
both  fraction  and  mixed  form;  and  (b)  to  have 
written  practice  in  changing  numbers  from  one 
form  to  the  other. 

Background 

At  this  stage,  each  rational  number  studied 
is  defined  as  the  division  of  a  whole  number  by  a 
counting  number;  thus,  any  number  (a  whole 
number  or  a  fraction  number)  that  can  be  shown 

in  the  form  f  is  considered  to  be  a  rational  number. 
b 

When  we  name  a  number  by  using  both  whole- 
number  and  fraction-number  names  (2f)  we  refer 
to  this  as  the  mixed  form  of  naming  numbers. 
Your  children  should  begin  now  to  “feel  comfort¬ 
able”  about  naming  some  fraction  numbers  with 
both  the  fraction  form  and  the  mixed  form.  The 
relationship  between  two  names  for  the  same  num¬ 
ber  is  a  very  important  idea  that  will  be  used  many, 
many  times  throughout  the  study  of  fraction  num¬ 
bers.  Getting  the  idea  well  established  at  this  time 
will  save  much  grief  and  confusion  later  on. 

It  is  a  well-known  principle  of  learning  theory 
that  pupils  gain  more  from  direct  participation  in 
a  learning  situation  than  from  mere  passive  or 
vicarious  involvement.  For  this  reason,  the  Pre- 
Book  Lesson  suggests  the  construction  of  a  number¬ 
line  picture  on  the  board  and  on  paper  by  pupils, 
even  though  a  picture  of  the  same  number  line  is 
reproduced  at  the  top  of  page  246. 

Teacher’s  Preparation 

Duplicate  number-line  pictures  to  be  used  by 
pupils  for  locating  and  labeling  points  for  eighths. 
The  whole-number  points  should  be  clearly  located 
and  labeled  2"  apart.  (In  this  way,  the  quarter- 
inch  marks  on  the  ruler  can  be  used  for  locating 
points  for  the  eighths  on  the  number-line  picture 
— affording  more  room  for  writing  numerals.) 

On  the  chalkboard,  start  a  number-line  picture, 
labeling  points  for  the  whole  numbers  0,  1,  2,  and 
3.  The  whole-number  points  should  be  located 


2  ft.  apart  to  allow  plenty  of  room  for  showing  the 
points  for  eighths. 

Pre-Book  Lesson 

•  Direct  all  children  in  locating  and  labeling  the 
points  shown  for  eighths  on  the  board  as  well  as  on 
their  papers.  Begin  with  f  and  write  the  fraction 
names  for  each  point  through 

•  Indicate  the  2  on  the  number-line  picture. 
Ask,  “What  two  names  have  we  written  for  this 
point?  What  other  names  have  we  learned  for 
this  point?”  (In  the  preceding  lesson  they  learned 
f  and  f .  In  all  probability,  most  children  will  be 
able  to  give  these  names  for  this  point.) 

•  Direct  attention  to  the  point  for  .  Ask, 
“What  is  another  name  we  can  give  this  point?” 
If  children  seem  to  be  confused,  note  that  the 
point  represents  one  whole  and  three  eighths  more. 
After  all  have  agreed  that  if  is  a  correct  name 
for  this  point,  ask  the  children  to  write  that 
name  below  ^  on  their  own  number-line  picture. 
Continue  this  type  of  discussion  and  the  naming 
of  other  points. 

Using  the  Text  Page 

•  The  oral  work  in  Ex.  1-3  is  a  review  and 
summary  of  the  Pre-Book  Lesson. 

•  Have  pupils  use  the  number-line  picture  at 
the  top  of  the  page  in  working  Ex.  4-7.  Gradually, 
pupils  will  come  to  understand  the  relationships 
and  will  not  have  to  rely  on  a  visual  aid. 

Individualizing  Instruction 

•  Slower  learners  may  need  additional  work  with 
fractional-parts  cutouts  under  your  direction  to 
help  establish  the  relationships  between  numbers 
shown  in  fraction  form  and  in  mixed  form. 

•  More  capable  children  may  write  as  many  differ¬ 
ent  names  as  they  wish  for  each  point  indicated 
on  their  number-line  pictures.  For  example,  the 
point  for  ^  may  be  named  If,  If,  if,  In,  and  so 
on.  Direct  pupils  to  write  the  fraction-form  and  the 
mixed-form  names  below  the  indicated  point,  as 
shown  on  the  text  page. 
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Pupil’s  Objective 

To  review  various  important  ideas  and  skills. 

Background 

A  written  test  of  this  type  is  of  special  value  for 
measuring  your  pupils’  ability  to  read  carefully 
and  to  follow  directions.  They  encountered 
“multiple  choice”  type  questions  on  text  page  218. 
In  Ex.  1-5  on  page  247,  three  possible  answers  are 
given  for  the  question  or  statement.  The  children 
are  to  select  the  best  answer. 

After  all  children  have  finished  the  written 
assignment,  it  would  be  well  to  conduct  an  oral 
lesson.  Some  pupils  may  have  guessed  or  selected 
one  of  the  three  alternatives  at  random.  In  order 
to  minimize  confusion  and  maximize  under¬ 
standing,  it  is  essential  to  follow  written  work  of 
this  type  with  a  discussion  of  the  work. 

Using  the  Text  Page 

Have  children  do  the  written  work  without  any 
Pre-Book  preparation.  After  the  written  work  has 
been  completed,  you  may  wish  to  discuss  each  item 
and  use  some  of  the  following  alternate  questions: 

Ex.  1.  Have  pupils  explain  their  answers.  Ask 
the  same  question  about  the  numerator. 

Ex.  2.  Ask  pupils  to  make  estimates  for  other 
examples.  Make  the  examples  as  difficult  as  your 
children  are  capable  of  handling. 

Ex.  3.  What  happens  to  the  fraction  number 
if  the  numerator  becomes  greater? 

Ex.  4.  What  are  some  other  fraction  names  for 
the  number  2? 

Ex.  5.  Why  is  finding  the  mean  average  usually 
a  two-step  computation? 


Ex.  8.  Give  other  directions  for  showing  the 
greatest  as  well  as  the  least  number  possible. 

Ex.  12.  Name  other  numbers  in  mixed  form  like 
35  and  5f .  Ask  children  to  tell  a  fraction  name  for 
each  of  the  numbers. 

Ex.  14.  Encourage  creativity  in  using  ^  in  a 
number  sentence.  Have  a  “contest”  to  see  how 
many  kinds  of  sentences  children  can  write. 

Individualizing  Instruction 

Since  this  is  a  review  lesson,  you  may  wish  to 
involve  all  pupils  in  a  review  of  the  major  ideas  in 
geometry  that  have  been  introduced.  The  follow¬ 
ing  suggestions  may  be  carried  out  by  each  child 
at  his  desk  or  by  groups  of  children  at  the  chalk¬ 
board  : 

a.  Make  dots  to  show  two  points.  Name  the 
points  K  and  L.  Show  two  curves  between  K  and 
L  that  are  not  segments.  Show  the  line  segment 
KL. 

b.  Show  a  line  segment  with  the  end  points  D 
and  E.  Show  point  B  in  segment  DE  closer  to  D 
than  to  E.  Is  segment  DB  longer  than  or  shorter 
than  segment  BE?  Use  is  longer  than  or  is  shorter  than 
to  make  each  of  the  following  a  true  sentence: 

DE _ BE  DB _ BE  BE _ DB 

c.  Picture  line  segments  to  show  the  following 
relationships: 

AB  is  shorter  than  CD 
ST  is  shorter  than  M£ 

MN  is  longer  than  NO 
OK  is  longer  than  OH 
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*  Again,  follow  the  written  work  with  a  discussion  period, 
using  Teacher’s  Page  247  for  suggestions! 

Many  Things 

Maintenance  [W] 

Ex.  1-5.  Copy  the  numeral  or  word  or  words  that 
best  complete  each  of  sentences  1-5. 

1.  The  denominator  for  a  fraction  number  is  (always; 
sometimes;  never)  greater  than  10. 

2.  An  estimated  product  of  6x79  is  (420;  360;  480). 

3.  If  the  denominator  for  l  becomes  a  greater  number, 
the  fraction  number  (remains  the  same;  becomes  greater; 
becomes  less). 

4.  Two  wholes  equal  (t;  f;  j). 

5.  If  you  know  the  mean  average  for  a  set  of  num¬ 
bers,  you  (multiply;  add;  divide)  to  find  the  sum. 

6.  Make  a  drawing  to  show  that  i  of  one  thing  may 
not  be  the  same  size  as  i  of  another  thing.  I  I  ...1  DU 

Drawings  will  vary . 

7.  Show  two  fractions  that  are  names  for  3  wholes,  f ;  f 

Answers  will  vary. 

8.  Show  the  least  number  possible  that  can  be  shown 
with  a  4-place  numeral  having  5  in  ten’s  place  and  3  in 
hundred’s  place.  1,350 


~  812 
9.  n  X  8 


Ex.  9-11.  Find  the  number  for  n. 

6,496  10 Si%  9  =  681  11.  7  X  7=  2,863 

12.  Another  name  for  the  number  one  and  seven- 
eighths  is  _?_.  x 

13.  Draw  a  picture  of  a  right  angle. 


14.  Write  a  true  number  sentence  using  Answers  will  vary. 

15.  Count  with  fraction  numbers  from  i  through  I. 

1  O  Q  A  C.  f, 

16.  A  quadrilateral  with  4  right  angles  is  a8 


2  _3  4“_5  6_  1_  JL 
3,  6^,  8,  8,  8,  8,  8,  8 

•  -  *  V 
rectang  le 
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Working  with  Zero 


l. 


2. 

3. 


4. 


9. 


13. 


Say  the  answer  for  each  of  Ex.  1-8. 


(0  -  0)  +  (7  X  0)  =  ?  o 

(8  —  0)  +  (0  +  6)  =  ? 

(0  +  9)  +  (0  X  9)  =  ?  9 

(8  -  0)  -  (0  -s-  6)  =  ?  s 


5.  (5  X  0)  +  (5  +  0)  =  ? 

6.  0  X  (8  X  6)  =  ?  o 

7.  0  X  (49  -f-  7)  =  ?  o 

8.  0  +  (6  -  4)  =  ?  2 


415, R0 


5)2,075 

605. R3 

8)4,843 


Ex.  9-16.  In  which  examples  is  0  the  second  digit 

Ex.  10,11.13,14,10 

you  would  fftt5eR£or  the  quotien^hy?  on 

10.  3)9,105  11.  4)8,067  12.  7)568  oi.ri 

y  T07.R5  2.086.R0  - 876 

14.  6)647  15.  3)6,258  16.  4)3,504 

[w] 

Now  write  your  work  for  Ex.  9-16. 

•  Extra  Activity.  Work  Set  122. 


Multiplying  in  Your  Head 

Using  the  Distributive  Property  of  Multiplication  [O] 


1. 


7  X  21  =  n 
(7  X  20)  +  (7X1) 
140  +  7  =  n  n  = 


7  X  21  =  n  Study  the  work  in  the  box. 

a.  How  has  21  been  renamed?  (20+ n 

b.  Why  does 


=  n 
147 


( 7  ft  £9L+di$ib3dL«  ,Z  &2j?- 21. 

c.  When  you  multiply  in  your  head,  as 
here,  do  you  multiply  tens  before  you  multi¬ 
ply  ones?  Yes 


[W] 


Show 

only  the  products. 

Do  not  write  the  work. 

531 

2. 

3  X  89  267 

6. 

2  X  99  198 

10. 

7  X  56  392 

14. 

9  X  59 

329 

3. 

6  X  58  348 

7. 

9  X  68  612 

11. 

6  X  64  384 

15. 

7  X  47 

356 

4. 

9  X  28  252 

8. 

5  X  98  490 

12. 

3  X  57  171 

16. 

4  x  89 

776 

5. 

4  X  47  188 

9. 

8  X  43  344 

13. 

7  X  93  65i 

17. 

8  X  97 
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Pupil’s  Objectives 

(a)  To  have  oral  and  written  practice  in  com¬ 
puting  with  0  in  many  different  ways;  and  (b)  to 
have  oral  and  written  practice  in  using  the  dis¬ 
tributive  property  to  help  in  multiplying  mentally 
with  a  2-place  numeral  and  a  1 -place  numeral. 

Background 

For  years,  teachers  have  observed  that  compu¬ 
tation  involving  0  creates  more  difficulty  than  one 
would  ordinarily  expect.  Because  of  the  unique 
property  of  0  for  both  addition  and  multiplication 
it  is  especially  important  that  understanding  of 
and  computational  skill  with  0  receive  proper 
treatment  in  a  complete  mathematics  program. 
The  work  in  Ex.  1-8  at  the  top  of  the  text  page 
involves  0  in  the  four  operations.  Then,  in  the  exer¬ 
cises  in  Ex.  9-16,  the  role  of  0  in  division  is  stressed. 

At  the  bottom  of  the  page  is  oral  and  written 
work  in  which  the  distributive  property  is  put  to 
good  use  in  multiplying  mentally.  Your  children 
have  had  many  learning  situations  in  which  the 
distributive  property  has  been  emphasized.  For 
this  particular  use  of  the  property,  the  number 
shown  by  the  2-place  numeral  is  renamed  in  ex- 
panded-notation  form.  In  the  example  4  X  86, 
the  86  would  be  renamed  (80  +  6).  Then  the 
child  would  use  the  distributive  idea  and  think, 
“Four  86’s  equals  four  80’s  plus  four  6’s.  Most 
children  should  be  able  to  think  the  two  products 
and  then  find  their  sum  mentally.  In  the  example 
cited,  the  thinking  would  be,  “320  +  24  equals 
344.  Thus,  the  product  for  4  X  86  is  344.” 

Pre-Book  Lesson 

•  For  the  top  part  of  the  page,  involve  pupils 
in  a  discussion  about  the  special  property  of  0  for 
addition  and  for  multiplication.  Have  pupils 
state  in  their  own  words  and  then  give  examples  of 
these  generalizations: 

a.  When  0  is  an  addend,  the  sum  equals  the  other 
addend.  (Have  pupils  give  examples  in  both  addi¬ 
tion  and  subtraction  sentences.) 

b.  When  0  is  a  factor,  the  product  is  0.  (Have 


pupils  give  examples  in  both  multiplication  and 
division  sentences  but  avoid  0  as  a  divisor.) 

•  For  the  bottom  part  of  the  page,  review  the 
renaming  (in  expanded  form)  of  numbers  shown 
by  2-place  numerals.  Then,  write  on  the  board 
an  example  like  4  X  86.  Discuss  the  renaming  and 
multiplication  as  indicated  in  the  Background 
section.  If  necessary,  review  the  use  of  the 
distributive  property  with  a  simple  example  like 
4  X  9  =  (4  X  5)  +  (4  X  4). 

Some  pupils  may  have  difficulty  in  multiplying 
4  X  80  or  6  X  70.  Remind  them  that  we  multiply 
tens  in  the  same  way  that  we  multiply  ones. 

Using  the  Text  Page 

•  The  oral  lesson  at  the  top  of  the  page  should 
give  you  a  good  opportunity  to  evaluate  the  under¬ 
standings  your  pupils  have  developed.  In  Ex.  6 
and  7,  for  example,  a  child  will  immediately  give 
0  as  the  answer  if  he  really  understands  0  as  a  factor. 
Any  number  multiplied  by  0  will  result  in  a  product 
of  0.  Some  children,  however,  will  do  the  computa¬ 
tion  in  the  parentheses  before  arriving  at  a  product. 
This  is  unnecessary.  Be  alert  to  types  of  pupil 
response  and  the  level  of  understanding  indicated 
by  the  response.  In  Ex.  10,  11,  13,  14,  and  15,  a 
child  will  see  that  0  is  the  second  digit  written  for 
the  quotient,  if  he  really  understands  that,  in  each 
case,  0  is  the  greatest  multiple  that  can  be  sub¬ 
tracted  from  the  dividend. 

•  Before  assigning  the  written  work  at  the  bot¬ 
tom  of  the  page  you  may  wish  to  have  children  do 
some  of  the  exercises  orally  to  make  sure  that  they 
understand  the  use  of  the  distributive  property. 

Individualizing  Instruction 

•  Not  all  people  are  equally  proficient  at  forming 
or  retaining  mental  images.  For  this  reason,  you 
may  find  that  some  children  will  be  more  successful 
with  the  written  work  at  the  bottom  of  the  page  if 
you  permit  them  to  show  part  of  their  thinking. 
The  work  for  Ex.  2  may  be  written,  “240,  27,  267.” 
In  this  way,  the  child  thinks  the  two  products, 
shows  them,  and  then  adds  to  find  their  sum. 

•  All  pupils  may  write  other  sentences  using  0. 
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Pupil’s  Objectives 

To  learn  to  multiply  by  a  number  of  tens. 

Background 

On  text  page  221,  your  children  were  introduced 
to  multiplying  10,  11,  and  12  by  1-9.  They  formed 
a  generalization  at  that  time  about  multiplying 
when  one  of  the  factors  is  10  or  11  or  12. 

In  this  lesson,  the  emphasis  is  on  multiplying  a 
number  of  ones  by  a  number  of  tens  (10,  20,  and 
so  on).  As  you  know,  this  lesson  is  in  preparation 
for  the  lessons  that  follow  in  which  pupils  will 
learn  to  multiply  both  tens  and  ones  by  numbers  of 
tens  and  ones.  Up  to  now,  multiplication  has  been 
limited  to  multiplying  by  ones.  Now  children 
learn  that  we  multiply  by  tens  in  the  same  way 
that  we  multiply  by  ones. 

Pre-Book  Lesson 

Direct  the  Show-the-Answer  practice  game  in  still 
another  way. 

Use  examples  like  4X1 0,  10X7,  10X5,  and 
8  X  10  to  review  multiplication  in  which  10  is  a 
factor.  Each  time  you  show  an  example,  have 
pupils  select  cards  to  show  the  correct  product  and 
then  keep  it  a  secret  until  you  give  the  command 
to  show  the  answer.  At  a  glance,  you  will  see  which 
pupils  know  the  product  when  10  is  a  factor. 

Write  on  the  board  “4  tens  X  2.”  Direct  children 
to  find  the  answer.  This  example  will  give  you  an 
immediate  idea  of  how  well  your  pupils  understand 
multiplying  by  a  number  of  tens  (other  than  1  ten). 


Write  other  similar  examples:  3X3  tens;  2  tens  X 
2;  4X2  tens.  Pupil  responses  will  determine 

what  direction  you  must  take  in  finishing  the  lesson. 
If  most  children  know  these  products,  then  you 
will  feel  that  you  can  go  on  to  the  text  lesson. 
However,  if  you  have  a  large  group  of  children  who 
do  not  know  the  products,  it  will  be  necessary  to 
review  or  do  some  developmental  teaching. 

Using  the  Text  Page 

The  oral  work  is  very  much  like  the  Pre-Book 
development.  You  may  wish  to  use  the  Show-the- 
Answer  game  for  Ex.  3—8.  The  advantage  is  in 
involving  all  children  simultaneously  and  being 
able  to  check  their  work  at  once. 

Individualizing  Instruction 

•  Most  children  should  be  able  to  do  the  written 
work  with  little  or  no  difficulty  and  should  go  right 
on  to  the  next  lesson. 

•  Organize  your  reteaching  or  review  program 
for  slower  learners  in  terms  of  their  greatest  difficulty. 
It  will  probably  arise  when  they  are  multiplying 
by  more  than  1  ten.  Point  out  that  we  multiply 
by  tens  in  the  same  way  that  we  multiply  by  ones. 
Try  to  avoid  the  necessity  of  using  bundles  of  tens 
or  patterns  of  objects.  However,  if  it  seems  ad¬ 
visable,  the  drawing  of  pictures  in  sets  of  10  may 
be  very  helpful  for  some  children. 

•  Have  slower  learners  discuss  the  work  for  many 
examples  like  those  in  Ex.  9-20,  so  that  they  will 
automatically  place  the  0  in  one’s  place  for  the 
product  and  then  show  the  product  for  the  tens. 
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*  Notice  that  at  this  time  we  are  multiplying  only  ones  by  tens! 


*  Multiplying  by  Tens 

Multiplying  on et  by  font  [O] 

1.  Joe  and  Mike  made  10  trips  into  the 
house,  carrying  3  fire  logs  at  a  time.  How 
many  logs  did  each  carry?  10  X  3  =  n 

Ex.  A.  10  =  1  ten 
1  ten  X  3  =  3  tens,  or  _  ?_30 
Each  boy  carried  _?_30logs  in  all. 

2.  The  next  week  Joe  and  Mike  made 
20  trips,  carrying  3  fire  logs  at  a  time. 

How  many  logs  did  each  carry? 

Why  do  we  read  the  work  for  Ex.  B  like  this? 

2  tens  times  3  equals  6  tens,  or  60. 

We  multiply  by  tens  in  the  same  way  that  we 
multiply  by  ones. 


Say  the  answer  for  each  of  Ex.  3-8. 

8  tens  80 

3.  2  tens  X  4  =  _  ?_ ,  so  20  X  4  =  ? 

9  tens  90 

4.  3  tens  x  3  =  -  ?_ ,  so  30  X  3  =  ? 

1 8  tens  1 80 

5.  6  tens  x  3  =  -  ?_ ,  so  60  x  3  =  ? 


6.  40  X  7 

7.  80  X  3 

8.  70  X  9 


[wj 

Copy  and  show  the  products  for  Ex.  9-20. 


9. 

4 

10. 

3 

11. 

6 

12. 

4 

13. 

5 

14. 

7 

20 

80  * 

30 

w 

50 

3TKT 

80 

770" 

70 

350" 

90 

15. 

9 

16. 

8 

17. 

8 

18. 

6 

19. 

9 

20. 

8 

40 

70 

55tr 

90 

770“ 

70 

470“ 

80 

770" 

60 

48TT 

•  Extra  Activity 

.  Work 

Set  123. 
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More  about  Multiplying  by  Tens 

Multiplying  ones  and  tens  by  tens  [O] 

1.  Ann  and  Sue  helped  their  mother  make  20  dozen 
rolls  for  a  church  supper.  How  many  rolls  did  they 
make?  20  X  12  =  n 


tens  240 

a.  Ex.  A.  20  =  2  tens;  2  tens  X  12  =  24  _?_,  or  _?- . 


A 


12 

20 


240 


b.  Do  you  multiply  by  tens  in  the  same  way  that  you 
multiply  by  ones?Yes 

2.  Compare  the  two  products  shown  in  box  B;  in 

,  ,  -py  When  we  multiply  by  ones,  the  product  is  a  number 

box  Lx  in  box  u  •of  ones.  When  we  multiply  by  tens,  the  product  is 


a  number  of  tens. 


B 


21 

21 

Explain 

A  number  is 

the  0  in  the  numeral 

mu  It 

for 

iplied  by  a  number  of  tens. 

each  product,  and 

3 

30 

tell 

why 

it  is  written 

where  it  is 

0  is 
I  a  s  c 

used 
i  numb 

to  show  th 
er  of  tens. 

e  product 

63 

630 

3. 

32 

4.  43 

5.  79 

6. 

65 

7.  83 

C 

30 

20 

60 

90 

40 

42 

42 

960 

860 

4,740 

5 

,850 

3,320 

4 

40 

[W] 

168 

1,680 

Copy 

in 

columns 

and  work 

Ex. 

.  8-19. 

6,570 

D 

8. 

40 

X 

97  3,880 

12. 

20  X 

97 

1,940 

16. 

90  X  73 

2,880 

88 

88 

9. 

60 

X 

362,160 

13. 

70  X 

43 

3,010 

17. 

30  X  96 

5 

50 

18. 

2,040 

440 

10. 

90 

X 

13  1,170 

14. 

60  X 

72 

4,320 

40  X  51 

4,400 

1,080 

11. 

50 

X 

35  1,750 

15. 

20  X 

65 

1,300 

19. 

30  X  36 
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The  0  in  one’s  place  in  the  numeral  for  the  product  helps  to  show 
the  product  as  a  number  of  tens. 
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Pupil’s  Objective 

To  learn  to  multiply  tens  and  ones  by  a  number 
of  tens. 

Background 

Your  children  now  should  have  all  the  skills 
and  understandings  needed  for  working  examples 
of  the  type  shown  in  box:  A  of  the  text  page.  They 
should  have  stated  in  their  own  words  the  generali¬ 
zation:  You  multiply  by  tens  in  the  same  way  you 
multiply  by  ones.  The  children  will  discover  the 
truth  of  this  as  they  discuss  and  explain  the  ex¬ 
amples  in  boxes  B,  C,  and  D. 

For  Ex.  3-7,  lead  pupils  toward  the  more  con¬ 
venient  way  of  thinking  the  multiplication  compu¬ 
tation.  In  Ex.  3,  the  pupil  is  led  to  place  0  in  one’s 
place  for  the  product  to  show  that  the  product  is 
a  number  of  tens;  then  to  multiply  by  3,  and 
allow  the  position  of  the  digits  (96)  to  show  that 
they  represent  the  product  as  a  number  of  tens. 
The  very  fact  that  this  may  be  done  is,  of  course, 
one  of  the  advantages  of  our  notational  system. 
Moreover,  the  procedure  involved  is  the  one  that 
will  be  used  later  on  for  more  complex  multiplica¬ 
tion  work. 


•  On  the  chalkboard,  write  the  example  X_3. 
Ask  all  children  to  write  the  answer  to  the  example 
on  paper.  (Perhaps  you  will  have  several  children 
go  to  the  board  to  show  the  work.)  Discuss  the 
product  shown  and  the  positions  of  the  digits. 


32 

Then  write  on  the  chalkboard  the  example  X  30. 
Have  children  tell  ways  in  which  the  two  examples 
are  alike.  Then,  have  them  tell  how  the  two 
examples  differ. 

Pupils  should  see  that  the  only  important  differ¬ 
ence  between  these  two  examples  is  the  position  of 
the  3  by  which  you  multiply.  As  a  result  of  this 
difference,  the  product  for  the  multiplication  (by  3) 
in  one  case  is  a  number  of  ones,  while  in  the  other 
case  it  is  a  number  of  tens. 

•  Repeat  this  procedure  with  other  examples: 

43  43  27  27 

X  5  X  50  X  6  X  60 

After  they  find  the  products  for  each  pair  of  ex¬ 
amples,  be  sure  that  pupils  notice  the  positional 
locations  of  the  digits  for  the  products. 

Using  the  Text  Page 

•  The  oral  part  of  the  lesson  is  a  logical  follow-up 
of  the  Pre-Book  Lesson.  Be  sure  to  have  pupils 
tell  about  writing  0  in  the  numeral  for  the  product 
when  there  is  a  0  in  the  numeral  for  the  number  by 
which  they  multiply. 

•  Be  sure  pupils  copy  each  example  in  the  written 
work  so  that  the  number  of  tens  (20,  30,  40,  and 
so  on)  is  shown  as  the  number  by  which  you 
multiply. 

Individualizing  Instruction 

Have  all  pupils  make  an  analysis  of  the  rela¬ 
tionship  between  positions  of  the  digits  of  a  factor 
shown  and  positions  of  the  products  shown. 


Teacher’s  Page  250 


Teaching  Page  251 


Pupil’s  Objective 

To  learn  to  use  the  distributive  property  when 
multiplying  tens  and  ones  by  a  number  of  tens. 

Background 

Using  addition  to  help  find  the  solution  to  a 
multiplication  example  is  a  principle  that  has  been 
employed  frequently  in  the  Mathematics  We  Need 
program.  The  most  recent  application  of  the  dis¬ 
tributive  property  was  made  on  page  248  where 
multiplication  of  tens  and  ones  by  a  number  of 
ones  was  required.  The  very  same  principle  is 
applied  in  this  lesson,  in  which  we  multiply  by  tens. 

Pre-Book  Lesson 

•  Write  on  the  chalkboard  an  example  like 
6  X  58.  Remind  pupils  of  the  lesson  on  text  page 
248  in  which  they  renamed  58  as  (50  -j-  8)  and  then 
multiplied.  Ask  a  child  to  tell  how  to  find  the 
product  in  this  way.  Perhaps  you  will  ask  someone 
to  show,  on  the  board,  the  renaming  and  then  the 
multiplying. 

6  X  58  =  6  X  (50  +  8)  =  (6  X  50)  +  (6  X  8) 

•  Have  children  tell  their  thinking  to  find  the 
products  for  examples  like  4  X  84  and  8  X  37. 

•  Write  on  the  board  the  last  example  just  dis¬ 
cussed  (e.g.,  8  X  37).  Then,  beside  it  write  the 
example  80  X  37.  You  may  wish  to  write  both 
these  examples  in  vertical  form. 

Ask  pupils  to  tell  how  the  two  examples  are 
alike  and  how  they  are  different.  Then,  present 
to  them  the  challenge  of  using  the  same  thinking 
to  find  the  product  for  80  X  37  as  they  just  used 
to  find  the  product  for  8  X  37.  They  should 
rename  37  as  (30  +  7)  and  then  multiply  each 
addend  by  8  tens: 

(80  X  30)  +  (80  X  7)  =  n 

(8  tens  X  30)  +  (8  tens  X  7)  =  n 

2,400  +  560  —n  2,960  =  n 


•  Work  several  examples  of  this  type  to  give 
pupils  confidence  in  stating  the  correct  product: 

70  X  40;  50  X  30;  90  X  60;  and  so  on 

Using  the  Text  Page 

•  As  a  child  is  explaining  the  work  in  box  A, 
have  all  pupils  follow  carefully  to  see  if  they 
agree.  Stop  the  child  at  any  point  and  ask  another 
child  to  continue. 

•  The  actual  work  in  boxes  A  and  B  is  the  same. 
The  difference  is  in  the  way  the  work  has  been 
written.  Box  B  does  not  show  that  23  has  been 
renamed  (20  +  3),  but  the  renaming  is  implied  by 
the  two  multiplication  examples  shown. 

•  Do  not  permit  the  pupils  to  become  bogged 
down  in  writing  the  work  for  the  thinking  involved 
in  these  examples.  For  Ex.  4-6,  if  pupils  can  ex¬ 
plain  the  thinking  and  can  arrive  at  a  correct 
product,  do  not  be  too  demanding  of  the  accom¬ 
panying  mathematical  form.  Very  often,  children 
can  express  and  use  a  mathematical  principle  with¬ 
out  being  equally  effective  in  representing  it  in 
written  form. 

•  An  alternative  to  the  written  assignment 
would  be  to  ask  pupils  to  find  the  products  as 
shown  in  either  box  A  or  box  B  and  then  to  find 
them  as  shown  in  box  C.  Requiring  the  forms  of 
both  boxes  A  and  B  may  not  be  necessary.  Permit 
the  child  to  choose  the  way  he  prefers. 

Individualizing  Instruction 

•  You  may  wish  to  make  an  oral  lesson  of  the 
suggested  written  work.  At  least  for  some  pupils, 
the  oral  work  may  be  of  greater  value  than  the 
written  assignment.  If  children  can  think  the 
products  effectively,  this  is  more  important  than 
insisting  upon  correct  mathematical  sentences. 

•  Pupils  may  show  only  the  products  for  each 
example  in  the  written  work.  For  Ex.  7,  the  work 
would  be:  6,300,  420,  6,720. 
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Another  Look  at  Multiplying  by  Tens 

Using  the  Distributive  Property  of  Multiplication  [O] 

1.  30  X  23  =  n  Study  the 
work  in  box  A. 

a.  How  has  23,  the  factor  to 
be  multiplied,  been  renamed?  20+3 

b.  Explain  all  the  work. 

2.  How  is  the  work  shown  for 
30  X  23  in  box  B  really  like 

t  .  t  _  M.  is  distributed  over  the 

that  in  box  A?  addends  of  23  and  the 

products  are  added. 

3.  Box  C  shows  the  usual  way 
to  multiply  23  by  30.  Explain. 

3  tens  X  23  =  69  tens,  or  690. 

4.  40  X  63  =  n  Tell  how 

See 

to  finish  the  work  in  box  D.  box  d. 

5.  At  the  board,  show 
the  work  for  40  X  63,  as  in 
box  B  and  m  box  C.  Qf  page. 

6.  60  X  74  =  n  At  the 
board,  find  the  product  as 
in  boxes  A,  B,  and  C. 

For  C:  74 
_ 60_ 

4,440 

[W] 

Find  each  product  in  three  ways,  as  in  boxes  A,  B, 


and  C. 


7. 

70  X  96  6,720 

8. 

30  x  57i.7io  9. 

90  X  76  8,840 

10. 

1,280 
40  X  32 

11. 

20  x  89 

12. 

80  X  89 7.'20  13. 

50  X  24  ^200 

14. 

5,040 

60  X  84 

15. 

90  X  26  2.340 

16. 

60  x  43  2,580  17. 

40  X  35  moo 

18. 

5,360 

80  X  67 

As  in 
(for  E 

B:  60  3 

x.  5)  40  40 

2,400  120 

2,400  +  120  =  2,520 

As  in  C:  63 

(for  Ex.  5)  40 

2,520 
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D 

40 

X  63  =  n 

& 

=  60  +  3  3 

(4  -4) 

+  (4  tens  ^2(J  ?. )  =  n  ; 

-?-  +  -?- 

=  n  _?_  =  n 

A 

30  X  23  =  n 
23  =  20  +  3 

(30  X  20)  +  (30  X  3)  =  n 
(3  tens  X  20)  +  (3  tens  X  3)  =  n 
60  tens  +  9  tens  =  n 
600  +  90  =  n  690  =  n 


B 

C 

20 

3 

23 

30 

30 

30 

600 

90 

690 

600  +  90  = 

=  690 

Multiplying  by  Tens  and  Ones 

Using  Distributive  Property  of  Multiplication  [O] 

1.  Thirteen  members  of  our 
class  each  took  23  tickets  to  sell 
for  the  May  Day  Fair.  If  they 
sell  them  all,  how  many  tickets 
will  be  sold? 

13  X  23  =  n 


2.  Study  the  work  in  box  A. 

a.  Can  13  be  renamed  as  either 
10  +  3  or  3  +  10?  Yes 

b.  Why  does  the  sum  of 


M 


(3x23) +  (10x23)  equal  13x23? 

1. '‘can  be  distributed  over  addends  of  a  factor. 

c.  How  many  examples 
are  worked  to  find  the 
answer ?3  Explain.  See  box  A. 

*  3.  How  is  the  work  in 
box  B  like  that  in  box  A? 

See  below. 

4.  In  both  box  A  and  box 
B  are  shown  two  partial 
products,  69  and  230.  Why  is  “partial  product”  a  good 
name  for  these  numbers? 


A 

B 

23 

23 

~U69 

■*+230 

23 

x3 

X10 

X  13 

1 

| 

69- 

230-1 

299 

691 
230 j 
299 

iwmi  wm***  ** 

partial 

products 

You  find  the  (1) 
product  for  the  ones, 
(2)  product  for  the 
tens,  (3)  and  the 
sum  of  the  partia  I 
products. 


5.  The  first  partial  product,  69,  is  the  product  for 
3  ones  X  23.  Explain  the  second  partial  product,  230. 

1  ten  X  23  =  23  tens,  or  230. 

6.  Why  do  you  add  the  partial  Pr°ducts?f^°af|inpdrotdhuect 


252 


7.  Why  do  you  really 
multiply  as  in  box  B? 


work  three  examples  when  you 


*  The  product  for  multiplication  by  ones  (a  partial  product)  is  found;  then, 
the  product  for  multiplication  by  tens  (a  partial  product)  is  found;  and 
finally  the  two  partial  products  are  added  to  find  the  final  product. 
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Pupil’s  Objectives 

(a)  To  learn  how  to  multiply  tens  and  ones  by 
tens  and  ones;  and  (b)  to  have  written  practice  in 
this  type  of  multiplication. 

Background 

Do  not  attempt  to  use  concrete  objects  to  show 
multiplication  of  the  type  presented  on  these  two 
pages.  It  is  highly  complicated  and  more  than 
likely  would  lead  to  errors.  Instead,  emphasize 
and  reteach,  if  necessary,  the  skills  needed  in  this 
lesson.  Your  pupils  have  learned  all  the  skills 
essential  for  success  with  this  type  of  multiplication 
example: 

a.  The  ability  to  rename  in  expanded  form  num¬ 
bers  shown  with  2-place  numerals 

b.  Skill  in  multiplying  with  a  2-place  numeral 
and  a  1 -place  numeral,  with  and  without  renaming 

c.  Skill  in  multiplying  tens  and  ones  by  any 
number  of  tens,  with  and  without  renaming 

d.  Adding  partial  products  to  find  the  final 
product 

If  you  have  children  who  lack  understanding  of 
or  skill  with  any  of  these  tasks,  reteaching  may  be 
necessary.  It  is  at  the  level  of  reteaching  or  de¬ 
velopmental  teaching  that  concrete  teaching  aids 
may  be  used.  Children  gain  a  more  complete 
understanding  of  the  skill  or  task  by  use  of  con¬ 
crete  objects.  Some  children  need  to  use  them 
more  often  and  for  a  longer  period  of  time  than 
others. 

Pre-Book  Lesson 

•  Write  on  the  board  a  mathematical  sentence 
like  34  X  21  =  n.  Ask  pupils  to  read  the  sentence. 
There  are  several  ways  in  which  the  sentence 
may  be  read.  Bring  out  the  idea  that  this  sentence 
asks  something.  Elicit  from  children  that  the 
sentence  wants  to  know  the  product  for  thirty- 
four  21 1 ’s.  This  kind  of  thing  is  very  important  in 
the  development  of  understanding  of  the  algorithm. 

•  Discuss  with  pupils  that  we  don’t  learn  the 
products  for  multiplication  examples  like  34  X  21, 
but  that  in  order  to  find  the  product,  we  use  M. 


facts  we  have  learned.  Stress  the  idea  that  we  find 
the  product  by  doing  part  of  the  work  and  then 
doing  another  part  of  the  work  and  then  adding 
those  two  products  (the  distributive  idea). 

•  Write  on  the  board  the  example  shown  at  the 


left  below  and  then 

do  each  part 

as  suggested  and 

discuss  it. 

First 

Second 

Example 

Part 

Part 

21 

21 

21 

X  34 

X  4 

X  30 

1 

1  ^ 

00 

-  84  , 

- - 630 

630  -4 - 

714  -< — 

sum  of  the  two  products 

After  completing  the  computation  for  the  first 
part,  say,  “We  have  found  the  product  for  4  of  the 
21’s.  For  how  many  more  21 ’s  must  we  find  the 
product?”  Pupil  response  will  give  you  the  in¬ 
formation  for  writing  the  second  part  of  the  ex¬ 
ample  as  indicated.  Ask  questions  and  direct  the 
discussion  toward  the  following  ideas: 

a.  84  and  630  are  the  products  for  parts  of  the 
work. 

b.  84  is  the  product  we  get  by  finding  4  of  the 
21’s. 

c.  630-  is  the  product  we  get  by  finding  30  of 
the  21’s. 

d.  We  have  to  add  the  two  partial  products  to  get 
the  product  for  34  X  21. 

•  Turn  to  the  example  on  the  board  and  do  each 
of  the  parts  again.  Review  and  summarize  the 
work  by  emphasizing  the  products  for  the  parts 
(partial  products)  and  the  product  for  the  example. 

•  Point  out  to  the  class  that  to  multiply  tens  and 
ones  by  tens  and  ones  they  have  worked  three 
separate  examples.  Challenge  them  to  find  the 
three  different  examples  (4  X  21;  30  X  21;  and 
84  +  630). 

•  Work  two  or  three  more  examples  in  this  same 
way  before  turning  to  the  text  page. 

Using  the  Text  Pages 

•  It  may  be  that  you  can  use  the  same  numbers 
shown  in  problems  1  and  8  in  a  local  problem 
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situation  that  will  be  of  greater  interest  to  the 
children  than  the  given  situations. 

•  In  discussing  Ex.  3-7,  help  pupils  to  realize 
that  the  thinking  for  Ex.  B  is  the  same  as  for 
Ex.  A;  only  the  mathematical  forms  are  different. 
In  Ex.  7,  pupils  should  be  able  to  identify  the  three 
separate  examples  that  are  completed. 

•  You  may  want  to  assign  only  part  of  the  exer¬ 
cises  at  the  bottom  of  text  page  253  as  written  work 
for  slower  workers.  Some  children  are  very  accu¬ 
rate  in  their  work  but  are  extremely  slow.  A  long 
assignment  for  these  children  can  become  very 
discouraging.  Of  course,  we  must  also  guard 
against  assigning  more  work  merely  because  a 
child  is  a  superior  worker.  No  child  should  pay  a 
penalty  for  being  quick  and  accurate. 

Individualizing  Instruction 

•  If  slower  learners  fail  to  see  why  partial  products 
may  be  added  to  find  the  product  for  the  example, 
contrive  a  problem  situation  based  on  rows  of 
chairs  in  the  auditorium.  If  the  problem  is  to 
find  the  number  for  the  total  set  of  chairs  in  14 
rows  of  15  chairs  each,  you  could  show  10  rows, 
an  aisle,  and  4  more  rows.  Have  pupils  find  the 
number  of  chairs  in  the  10  rows  and  then  the  num¬ 
ber  in  the  4  rows.  They  should  see  that  the  two 
products  must  be  added  to  find  the  number  for  the 
total  set  of  chairs.  Point  out  the  similarity  of  the 
organization  of  rows  of  chairs  and  the  renaming  of 
14  as  (10  +  4). 

•  More  capable  children  may  practice  both  multi¬ 
plication  and  division  by  coding  and  decoding 
messages.  To  send  the  word  CODE,  first  write 
out  the  alphabet  and  then,  starting  with  A  as  12, 
number  each  letter  consecutively,  as  shown  below: 


A 

B 

C 

D 

E 

F 

G 

H 

I 

12 

13 

14 

15 

16 

17 

18 

19 

20 

J 

K 

L 

M 

N 

O 

P 

Q 

R 

21 

22 

23 

24 

25 

26 

27 

28 

29 

S 

T 

U 

V 

W 

X 

Y 

Z 

30 

31 

32 

33 

34 

35 

36 

37 

Select  the  numbers  for  each  letter  in  the  word 
to  be  coded  and  multiply  each  of  them  by  a  com¬ 
mon  number,  such  as  12.  The  resulting  products 
will  be  the  coded  message.  Look  below  to  see  the 
work  for  the  word  CODE. 


C 

O 

D 

E 

14 

26 

15 

16 

X  12 

X  12 

X  12 

X  12 

28 

52 

30 

32 

140 

260 

150 

160 

168 

312 

180 

192 

Send  the 

message  as 

168,  312,  180, 

192. 

To  decode,  each  number  in  the  message  should 
be  divided  by  12.  Since  your  pupils  cannot  yet 
divide  with  2-place-numeral  divisors,  have  each 
number  divided  in  order  by  factors  of  12,  first  by  4, 
and  then  that  quotient  by  3.  The  final  quotients, 
of  course,  refer  to  letters  in  the  numbered  alphabet. 
See  below  for  the  method  used  in  decoding: 


42 

4)168 

16 

8 

8 

0 

->14 

3)42^ 

3_ 

12 

12 

0 


78<i 


32 

32 

0 

>  26 
3)78 
6_ 
18 
18 
0 


48 

4)192 

16 

32 

32 


-M6 
3)48 
3_ 
18 
18 
0 

E 


4)312 

28 


45<i 


O 


4)180 

16 

20 

20 

0 

-M5 
3)45  <-J 
3_ 

15 
15 
0 

>  D 


•  Use  Extra  Examples  Set  81  as  needed. 
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8.  For  the  May  Day  Fair,  the  boys 
set  out  25  rows  of  34  chairs  each.  How 
many  chairs  were  used  in  these  rows? 

25  X  34  =  n 

Study  Ex.  C. 

First,  you  multiply  34  by  _  ?_  5ones. 

The  first  partial  product  is  -  ?_  .170 

Next,  you  multiply  34  by  _?_2tens. 

The  second  partial  product  is  -?-6.80 

Then  you  __V-_  the  partial  products  to 
get  the  product  of  25  X  34.  sso 

When  you  multiply  by  tens  and 
ones,  first  multiply  by  the  ones, 
next  by  the  tens,  and  then  add  the 
two  partial  products. 


34 

_25 

170  (chairs  in  5  rows) 
680  (chairs  in  20  rows) 
350  (chairs  in  25  rows) 


9.  At  the  board,  work  the  example  78  X  29,  as  in 
box  C.  Explain  your  work.  2,262 

[w] 


Copy  and  work  Ex.  10-33. 

897 


10. 

34 

X 

39 

1,326 

16. 

18 

X 

45 

810 

22. 

28 

X 

31 

868 

28. 

39 

X  23 

53 

954 

11. 

28 

X 

19 

532 

17. 

46 

X 

17 

782 

23. 

17 

X 

15 

255 

29. 

X  18 

12. 

29 

X 

47 

1,363 

18. 

37 

X 

23 

851 

24. 

36 

X 

30 

1,080 

30. 

16 

k°%5 

13. 

14 

X 

48 

672 

19. 

27 

X 

41 

1,107 

25. 

29 

X 

86 

2,494 

31. 

29 

X6!o 

qqq 

14. 

48 

X 

20 

960 

20. 

13 

X 

79 

1,027 

26. 

24 

X 

45 

1,080 

32. 

13 

xk 

15. 

32 

X 

32 

1,024 

21. 

46 

X 

19 

874 

27. 

19 

X 

85 

1,615 

33. 

27 

Xl7 

Extra  Examples.  Work  Set  81. 
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*  The  digit  0  in  one’s  place  indicates  that  588  represents  tens. 


B 


84 

J76 

504 
5  880 
6,384 


69 

54 


276 
3  450 
3,726 


D 


Check 
for  Ex.  B 

54 
69 
486 
3  240 
3,726 


a.  38  X  90 

IU  38 


Finding  and  Checking  Greater  Products 


Using  the  Commutative  Property  of  Multiplication  [O] 


1.  76  X  84  =  n  Study  the  work  for  Ex.  A. 

a.  What  is  the  first  partial  product?  a  How  was  it 

6x84 


found?  aDo  you  multiply  first  by  the  ones?5  Yes 
*b.  What  is  the  second  partial  product?' a  Why  is  it 
shown  by  a  4-place  numeral?  iU^Ttens.0 
c.  What  is  the  final  product? 


78 

93 

2??4 

20 

7  0?? 
7,??? 

254 


2.  54  X  69  =  «84  Explain  each  partial  prod¬ 
uct  shown  for  Ex.  B.  4x69=276; 

5x69=3450 

3.  93  x  78  =  n  Tell  how  to  finish  the 
work  for  Ex.  C.  Show  the  work  and  the  final 
product  on  the  board.  see  box  c. 

4.  4  X  8  =  32,  so  8  X  4  =  32. 

a.  Is  the  product  the  same  whether  you 


answer 

Ex.  4  b. 


multiply  by  one  factor  or  by  the  other?  Yes 

b.  Why  is  8  x  4  =  32  a  check  for  4x8  =  32? 

We  may  change  the  order  of  the  factors  without  changing  the  product. 

5.  In  box  B,  the  factors  shown  are  _?_69and  -?5^  The 
factor  you  multiply  by  is  ?5? 

In  box  D,  the  factors  shown  are  ? 54  and  _?6?  The 
factor  you  multiply  by  is  .  ?6? 

Why  is  the  answer  the  same  in  boxes  B  and  D  ?  ^re, 

Is  69  X  54  =  3,726  a  check  for  54  X  69  =  3,726?  Yes 

6.  Tell  how  to  finish:  To  check  any  multiplication, 
change  the  order  of  the  factors  and  find  the  product. 

That  product  should  be  _  ?eqtto  the  first  product.  Use 

93 

7.  At  the  board,  check  the  product  for  Ex.  C.  x_78 

8.  Tell  the  example  to  use  in  checking 
=  3,420. 


b.  85  X  46  =  3,910. 

46  X  85 


c.  72  X  48  =  3,456. 

48  x  72 
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Pupil’s  Objectives 

(a)  To  learn  how  to  check  the  answer  for  a 
multiplication  example;  (b)  to  have  written 
practice  in  multiplication  with  two  2-place 
numerals;  and  (c)  to  have  written  practice  in 
mixed  computation. 

Background 

Your  pupils  have  learned  various  ways  of 
thinking  about  a  number  shown  by  a  4-place 
numeral.  For  1,850  they  may  think, 

a.  1  thousand  8  hundreds  5  tens 

b.  18  hundreds  5  tens 

c.  1  thousand  85  tens 

d.  185  tens 

This  kind  of  thinking  should  begin  to  pay  off  in 
multiplication  examples  in  which  a  4-place 
numeral  for  the  second  partial  product  represents 
the  product  for  multiplication  by  a  number  of  tens. 
As  skill  progresses,  pupils  do  not  write  “O’  to 
indicate  that  the  partial  product  shown  is  a  num¬ 
ber  of  tens.  They  simply  show  the  second  partial 
product  as  a  number  of  tens  by  its  position. 

Now  that  multiplication  with  two  2-place  num¬ 
erals  has  been  developed,  children  should  be  able 
to  check  such  multiplication.  This  may  be  done 
by  changing  the  order  of  the  two  factors  and 
multiplying  again,  as  shown  by  the  work  in  boxes 
B  and  D  on  text  page  254.  From  their  work  with 
multiplication  facts,  pupils  are  familiar  with  the 
use  of  the  Commutative  Property  of  Multiplica¬ 
tion  and  so  know  that  we  may  change  the  order  of 
the  factors  without  affecting  the  product. 

The  maintenance  of  skills  is  an  important 
feature  of  a  complete  mathematics  program.  From 
time  to  time  all  children  should  have  written 
practice  on  computational  skills  they  have  learned. 
The  written  work  at  the  bottom  of  text  page  255  is 
for  this  purpose.  In  addition,  the  sets  of  Extia 
Examples  and  Extra  Problems  are  suggested  at 
this  time  for  the  maintenance  of  skills. 

Pre-Book  Lesson 

•  Your  children  have  built  some  idea  of  the  use 
of  the  Commutative  Property  of  Multiplication. 


Perhaps  the  technical  terminology  has  not  been 
used,  but  by  now  pupils  should  know  that  changing 
the  order  of  the  factors  will  not  change  the  product. 
Show  simple  multiplication  facts  on  the  board  to 
review  this  idea.  If  necessary,  draw  simple  arrays 
to  confirm  it. 

Then,  write  on  the  chalkboard  8X7  —  n.  Ask, 
“If  we  change  the  order  of  the  factors  in  this 
sentence,  will  the  product  be  the  same?”  Ask  the 
same  question  for  the  sentence  65  X  48  =  n. 

Some  children  may  express  doubt  about  the 
truth  of  the  generalization  when  working  with 
greater  factors.  The  multiplication  facts  are  ob¬ 
vious,  but  accepting  the  generalization  for  other 
factors  may  produce  uncertainty.  At  this  point, 
say,  “Let’s  try  changing  the  order  of  these  two 
factors  and  see  what  happens.”  Ask  one  child  to 
work  the  example  on  the  left  and  another  to  work 
the  example  on  the  right  below: 

65  48 

X  48  X  65 

After  the  written  work  has  been  completed,  your 
children  should  observe: 

a.  The  two  products  are  the  same  number. 

b.  The  partial  products  for  the  two  examples 
are  not  the  same. 

Question  and  guide  pupil  responses  about  the 
partial  products.  Have  children  tell  about  each 
product — how  it  was  found,  and  so  on.  Be  sure 
to  bring  out  the  idea  that  the  second  partial 
product  is  shown  as  a  number  of  tens. 

•  You  may  wish  to  work  one  or  two  more  ex¬ 
amples  like  this  before  going  to  the  text  page. 

Using  the  Text  Pages 

•  The  oral  work  in  Ex.  1-8  should  move  rather 
smoothly.  At  any  time  that  there  is  doubt  or 
confusion,  it  will  help  to  work  the  example  on  the 
board.  Be  sure  to  involve  pupils  as  much  as 
possible  in  discussing,  reviewing,  and  summarizing 
these  ideas. 

•  Ask  children  to  state  in  their  own  words  how 
they  would  check  the  work  for  a  multiplication 
example. 


Teacher’s  Page  254 


•  In  Ex.  8  the  emphasis  should  be  on  telling 
the  example  to  use  for  checking  the  work  given. 
Write  other  examples  like  this  on  the  board. 

Individualizing  Instruction 

•  The  written  work  at  the  top  of  page  255  is  a 
rather  lengthy  assignment  for  one  lesson.  You 
may  wish  to  assign  selected  examples  to  different 
groups  of  children  to  work.  If  a  child  does  five  or 
ten  of  these  examples  quickly  and  correctly,  there 
is  no  important  purpose  served  by  having  him  do 
another  ten  or  twenty  examples  at  that  time. 
He  would  profit  more  by  working  the  other  ex¬ 
amples  at  another  time. 

By  the  same  token,  slower  learners  often  become 
discouraged  if  the  assignment  is  overwhelming. 
Perhaps  some  of  the  examples  from  the  top  of  the 


page  and  some  of  the  written  work  from  the  bottom 
of  the  page  would  be  a  good  assignment  at  one  time. 

•  Make  a  detailed  analysis  of  the  errors  on  the 
written  work  at  the  bottom  of  text  page  255.  It 
would  be  normal  to  find  some  errors  in  most  of  the 
examples.  However,  if  a  relatively  great  number 
of  children  miss  the  same  item,  you  should  examine 
that  particular  iterm  carefully  to  find  the  source 
of  difficulty.  It  may  be  that  a  brief  reteaching 
activity  or  review  can  prevent  further  difficulty. 

•  Use  Extra  Examples  Set  82  as  needed. 

•  Use  Extra  Problems  Set  47  as  needed.  You 
may  ask  children  to  write  the  mathematical  sen¬ 
tence  for  each  problem  at  this  time.  Or,  perhaps 
some  children  need  more  work  in  solving  problems. 
Note  whether  children  can  identify  the  two-step 
problem. 


NOTES 
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[W] 

Find  each  product  and  check  your  multiplication. 

2,115 

9. 

45  X  63  2,835 

16. 

29  X  86  2,494 

23. 

63  X  87  5,48i 

30. 

47  X  45 

10. 

76  X  60  4,560 

17. 

37  X  69  2,553 

24. 

29  X  18  522 

31. 

5,130 

95  x  54 

11. 

38  X  99  3,762 

18. 

65  X  49  3,i85 

25. 

85  X  70  5,950 

32. 

2,546 

67  X  38 

12. 

92  X  73  6,7i6 

19. 

97  X  59  5,723 

26. 

18  X  43  774 

33. 

6,675 

75  X  89 

13. 

90  X  60  5,400 

20. 

48  X  82  3,936 

27. 

67  X  60  4,020 

34. 

6,800 

80  X  85 

14. 

86  X  75  6,450 

21. 

86  X  60  5,160 

28. 

48  X  96  4,608 

35. 

4,104 

57  X  72 

15. 

54  X  75  4,050 

22. 

39  X  42  1,638 

29. 

69  X  79  5,451 

36. 

2,070 

69  X  30 

♦  Extra  Examples.  Work  Set  82. 


So  You  Won’t  Forget 

A.,S.,M.,D.  [W] 


Rows  1  and  2.  Write  answers  on  folded  paper. 


a 

b 

c 

d 

e 

f 

1. 

679 

6,979 

1,279 

5,004 

$10.86 

$61.09 

x5 

-  4,587 

X7 

+2,097 

X9 

4-18.95 

2. 

3,395 

4,078 

2,392 

594 

8,953 

8,219 

7,101 

805 

$97.74 

$95.00 

$80.04 

$75.50 

-979 

X8 

-  4,786 

X7 

-26.57 

-18.75 

3,099 

4,752 

3,433 

5,635 

$68.43 

$56.75 

Ex.  3-14.  Copy,  work,  and  check. 

900.R2  701,  R0 

1, 

643, R0 

$30.42, R0 

3. 

3)2,702 

770,  R0 

4. 

8)5,608 

50.R7 

5.  6)9) 

858 

209, R2 

6. 

2)$60.84 

$4. 53.R0 

7. 

7)5390 

8. 

9)457 

9.  5)1) 

,047 

10. 

8)$36.24 

tO/(  O'i 

11. 

468  +  1,404  +  29 

4-  5,678  7,579 

12. 

$3.46 

+  $7.57  +  $13.20 

299 

13. 

2,070  +  559  +  876  +  6,009  9,514 

14. 

57  + 

37  +  39  +  98  +  68 

♦  Extra  Problems.  Work  Set  47. 


255 


*  Using  a  bar  graph  to  clarify  the  relationship  between  the  mean  average 
and  the  numbers  upon  which  it  is  based! 


£ 

£ 


*  Showing  a 


Time  Spent  on  Some  Lessons 
in  Grade  4 


Mean  Average  on  a  Graph 

Bar  graphs  [O] 

1.  The  graph  at  the  left  shows  how 
many  minutes  of  the  school  day  Miss 
Holden’s  fourth-grade  class  usually 
spends  on  each  of  five  lessons. 

a.  Explain  the  number  shown  above 

Uor  shows  the  number  of  minutes 

eacn  uai.  spent  on  each  |esson. 

b.  How  many  minutes  of  the  day  are 

34  #  37 

spent  on  the  lesson  in  English ?g  reading? 
mathematics?  social  studies?  spelling? 

c.  At  the  board,  find  the  arithmetic 
mean  (the  mean  average)  of  the  num¬ 
bers  of  minutes  given  to  these  lessons. 

d.  How  is  the  mean  average  shown 

.  ,  i  .  By  the  horizontal  mark  going  across 

in  the  graph  .-She  graph  from  the  point  labeled  35. 


2.  From  the  graph  you  can  see  that  for  some  lessons, 
more  than  the  mean  average  number  of  minutes  is  spent 
and  for  other  lessons,  less  time  is  spent. 


a.  For  how  many  lessons  are  more  than  the  mean 

J  Reading,  Mathematics,  Social  Studies. 

average  number  of  minutes  spent?  3 Which  lessons?  A 

b.  For  how  many  lessons  are  less  than  the  mean 
average  number  of  minutes  spent?  2 Which  lessons ? spelling'. 


3.  How  many  minutes  more  than  the  mean  average 
number  of  minutes  are  spent  on  2  min 

a.  mathematics?  6  min.b.  social  studies?  3  min.c.  reading? 


4.  How  many  minutes  less  than  the  mean  average 
number  of  minutes  are  spent  on 

a.  English?  1  min.  b.  spelling?  10  min. 
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Pupil’s  Objectives 

(a)  To  learn  more  about  reading  and  inter¬ 
preting  a  vertical-bar  graph;  and  (b)  to  learn  how 
to  show  and  interpret  the  mean  average  on  a 
vertical-bar  graph. 

Background 

Your  pupils  have  been  introduced  to  the  hori¬ 
zontal-bar  graph  (text  page  94)  and  the  vertical- 
bar  graph  (text  page  144).  Learning  to  read  and 
interpret  charts  and  graphs  fills  a  very  important 
purpose  in  a  mathematics  program.  Almost  daily 
we  all  encounter  quantitative  situations  in  which 
two  kinds  of  information  are  paired.  We  have 
referred  to  this  kind  of  pairing  as  the  relation  con¬ 
cept  which  is  a  forerunner  of  the  function  concept. 
At  this  time,  let  it  suffice  for  the  child  to  learn  that 
a  relation  exists  between  two  kinds  of  data. 

A  second  important  goal  is  to  learn  to  organize 
information  in  a  chart,  table,  or  graph  to  assure 
easy  and  accurate  interpretation. 

The  vertical-bar  graph  lends  itself  nicely  to 
presenting  specific  measures  and  the  mean  average 
for  these  measures.  A  heavy  mark  is  usually  drawn 
horizontally  across  the  graph  from  the  point  on 
the  vertical  axis  indicating  the  mean  average 
(arithmetic  mean). 

It  is  important  to  build  the  idea  that  the  mean 
average  is  a  type  of  middle  score.  It  is  a  measure 
that  indicates  the  central  location  of  a  range  of 
scores  or  measures.  You  may  want  to  point  out 
to  pupils  that  on  the  vertical-bar  graphs,  the  sum 
of  the  excesses  above  the  mean  average  is  equal  to 
the  sum  of  the  deficiencies  below  it.  (For  example, 
see  Ex.  1,  page  256:  2  +  6  +  3  =  l  +  10.) 

Teacher’s  Preparation 

Show  on  the  chalkboard  a  vertical  segment  with 
points  located  2"  apart.  Label  the  bottom  point 
shown  0  and  label  the  next  two  points  shown  10 
and  20.  (In  each  2-inch  interval  indicate  4  equally 
spaced  points;  do  not  label  them.)  Fiom  0, 
show  a  horizontal  segment  extending  right.  Below 
it,  at  about  5-inch  intervals,  write  one  at  a  time 
the  names  of  five  pupils  in  the  room  to  indicate 


positions  for  vertical  bars  to  show  the  scores  in  a 
game. 

Keeping  in  mind  the  principle  of  maximum 
pupil  participation,  you  may  wish  to  duplicate  on 
paper  these  two  scales  for  a  vertical-bar  graph. 
Make  it  as  nearly  like  the  model  drawn  on  the 
board  as  possible. 

Pre-Book  Lesson 

•  Tell  pupils  about  five  scores  made  by  the 
five  pupils  in  a  Beanbag  game  (or,  Ringtoss,  or 
Dart  Throw).  The  five  scores  are  18,  12,  15,  9,  21. 

Ask  a  child  to  draw  on  the  board  a  solid  vertical 
bar  to  show  the  score  made  by  the  first  pupil. 
Have  all  children  do  the  same  thing  on  their 
papers.  Ask,  “How  many  points  of  the  score  does 
each  small  mark  on  the  scale  represent?”  (2) 

Have  pupils  continue  drawing  bars  to  show  the 
score  of  each  pupil  until  all  five  scores  have  been 
shown. 

•  Ask  a  child  to  tell  how  to  find  the  mean 
average  for  the  five  scores.  Then,  direct  pupils  to 
find  the  mean-average  score  for  the  five  games. 
While  this  coincides  with  the  middle  score  here, 
stress  that  this  is  not  usually  the  case.  Perhaps 
some  children  will  write  the  work  on  the  board 
while  the  others  do  the  work  on  paper  at  their 
desks. 

Use  colored  chalk  to  draw  a  heavy  horizontal 
mark  across  the  graph  from  the  point  on  the  hori¬ 
zontal  axis  indicating  the  mean  average.  Direct 
all  children  to  draw  a  heavy  mark  across  their 
graphs  to  show  the  mean  average. 

Discuss  the  location  of  the  mean-average  mark 
in  relation  to  each  of  the  scores  shown  by  bars  on 
the  graph.  Pupils  should  observe  that  the  tops  of 
the  bars  for  some  scores  extend  above  the  mark 
for  the  mean  average  and  those  for  other  scores 
do  not  come  up  to  the  mark.  There  is  no  way  to 
know  the  highest  score  or  the  lowest  score  just  by 
knowing  the  mean-average  score. 

Ask  questions  such  as,  “How  many  points  greater 
than  the  mean  average  were  scored  by  Sam?” 
“How  many  points  less  than  the  mean  average 
were  scored  by  Jack?” 
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Using  the  Text  Pages 

•  The  oral  lesson  on  text  page  256  will  give  pupils 
a  different  experience  in  interpreting  information 
on  a  bar  graph,  finding  the  mean  average  for 
several  measures,  and  then  making  some  compari¬ 
sons. 

•  Most  children  should  be  able  to  proceed  with 
the  written  work  on  page  257  with  little  difficulty. 
It  may  be  necessary  to  cover  the  material  orally 
with  slower  learners  before  they  do  it  as  written  work. 

Individualizing  Instruction 

•  You  may  assign  more  capable  children  to  be 
“teaching  helpers”  for  the  slower  learners  on  the 
written  work.  Emphasize  their  role  as  “helpers” 
and  not  “tellers  of  answers.” 


•  All  pupils  may  record  results  for  a  series  of 
arithmetic  tests  by  making  a  vertical-bar  graph. 
Then,  they  should  compute  the  mean  average. 

•  More  capable  children  may  find  a  challenge  in 
examining  the  vertical-bar  graphs  for  relation¬ 
ships  not  presented  in  the  lesson.  For  example, 
these  children  should  see  that  the  total  of  the  differ¬ 
ences  between  the  mean  average  and  the  scores 
above  it  is  equal  to  the  total  of  the  differences 
between  the  mean  average  and  the  scores  below  it. 
(as  noted  in  the  Background) .  Have  children  check 
all  three  graphs  on  text  pages  256  and  257  to  see  if 
this  is  true. 

•  This  may  be  an  appropriate  time  to  assign 
some  of  the  Extra  Examples  or  Extra  Problems  for 
maintenance  of  skills.  More  capable  children  will  en¬ 
joy  Extra  Activity  124  at  this  time. 


NOTES 
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[W] 

5.  The  graph  at  the  right  shows 
the  ages  of  four  United  States  Presi¬ 
dents  when  they  took  office. 

I2BJ,  55;  JFK,  43;  DDE,  62;  HST,  60 

a.  Show  the  age  of  each  President. 

GO 

b.  Find  the  mean  average  of  the 
ages  when  the  Presidents  named  in  the 
graph  took  office.  55 

c.  How  is  the  mean  average  shown? 

By  the  horizontal  mark  going  across  the  graph  from  the  point 

d.  How  many  Presidents  were  older  5f°r 
than  the  mean  average?  2 

e.  Which  President  was  the  same 
age  as  the  mean  average? i_ydon  b. Johnson 

f.  How  much  older  than  the  mean 
average  was  President  Eisenhower? 
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Ages  of  Some  Presidents 
When  They  Took  Office 


V 


70 


60 


7  years 


50 


40 


30 


20 


10 


President  Truman?  5  years 

g.  How  much  younger  than  the 
mean  average  was  President  Kennedy?  v 

1 2  years 

6.  The  graph  at  the  right  shows  the 
heights  of  four  boys  in  grade  4. 

a.  What  was  the  mean  average  of 
the  heights  of  these  boys?  57 

b.  How  many  of  the  boys  had  greater 

height  than  the  mean  average? 2  less 
height  than  the  mean  average?  2  Heights  of  Bo-s 

c.  How  many  inches  more  than  the  mean  average 
was  the  height  of  Bill? a  of  David?  1  in. 

d.  How  many  inches  less  than  the  mean  average  was 
the  height  of  Richard?  a  of  John?  4  in. 

•  Extra  Activity.  Work  Set  124. 
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Adding  in  Your  Head 

Using  expanded  notation  [O] 

You  can  learn  to  add  in  your  head  numbers  shown 
with  2-place  numerals.  You  rename  each  addend  as  tens 
plus  ones  like  this:  33  =  30  +  3. 


r.4 

33  +  25  =  « 

(30  +  3)  +  (20  +  5)  —  n 
(30  +  20)  +  (3  +  5)  =  n 
50  +  8  =  n  n  =  58 

!  B 

46  +  48  =  n 

(40  +  +  (40  +  _?8)  =  n 

(40  +  _?_)  +  (6  +  -  ?-)  =  w 

*  14  -,94 


1.  33  +  25  =  n  Study  the  work 

Y  es 

in  box  A.  Do  you  add  tens  first? 

2.  46  +  48  =  n  Tell  how  to 
finish  the  work  in  box  B.  see  box  b. 

lw] 

Ex.  3-6.  Find  answers  by  renaming 
addends.  Then,  in  adding,  associate 
the  tens  with  the  tens  and  the  ones 
with  the  ones. 

3.  37  +  41  78  5.  26  +  28 

83 

4.  42  +  39  si  6.  54  +  29 


Show  only  the  sums  for  Ex.  7-14.  ^ 

7.  25  +  67  92  8.  52  +  36  88  9.  45  +  28  73  10.  29  +  38 

II.  36  +  44  80  12.  27  +  69  96  13.  58  +  27  85  14.  44  +  23 


Right  or  Wrong?  Why? 

lol 

*  1.  Each  6  in  its  place  in  6,666  means  the  same,  wrong 

2.  To  subtract  607  from  1,889  you  must  rename  the 

1  _ Wrong.  7  can  be 

sum  to  show  more  ones.  subtracted  from  9. 

3.  For  the  same  whole,  A  is  a  larger  part  than  -fo. Right 

4.  278  can  be  divided  by  4  and  have  remainder  O.wrong 

78  is  not  divisible  by  4. 

5.  You  can  run  180  yards  in  less  time  than  you  can 

run  500  feet.  Wrong.  180  yards  is  540  feet. 

258 

*  The  value  of  each  digit  in  its  place  in  a  numeral  is  based  on  two  things- 
the  value  of  the  digit  itself  and  the  value  of  the  place  in  which  it  appears 
in  the  numeral. 
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Pupil’s  Objectives 

(a)  To  learn  to  add  mentally  numbers  shown 
with  2-place  numerals;  and  (b)  to  review  some 
important  ideas  that  have  been  learned. 

Background 

The  adding  “in  your  head”  of  numbers  shown 
in  a  column  of  2-place  numerals  is  merely  an  appli¬ 
cation  of  the  Associative  Property  of  Addition.* 
In  order  to  develop  the  skill  most  effectively, 
the  numbers  should  be  thought  of  in  expanded 
form  (i.e.,  57  =  50  +  7).  Any  two  of  the  addends 
may  be  added  before  adding  another.  Consider 
the  example  48  +  83.  By  thinking  of  each  number 
in  expanded  form,  the  example  becomes  (40  +  8  + 
80  +  3).  We  may  select  any  two  addends  to  add 
first;  but  most  people  consider  it  easier  to  add  the 
two  tens  first.  Thus,  40  +  80  =  120.  Then,  add 
either  the  8  or  the  3  and,  finally,  add  the  other 
number.  Any  way  you  select  to  group  the  addends 
will  give  the  same  sum. 

Permit  children  to  group  addends  in  a  way 
most  satisfactory  to  them..  What  one  child  con¬ 
siders  easy,  another  child  may  consider  difficult. 

Pre-Book  Lesson 

•  Write  on  the  board  the  example  64  +  23  =  n. 
Remind  the  pupils  that  they  have  learned  to  add  in 
an  example  like  this  by  adding  the  ones  first  and 
then  the  tens.  Ask,  “Do  you  think  it  is  possible  to 
find  the  sum  by  adding  the  tens  first  and  then  the 
ones?”  Write  on  the  board  these  examples: 


Adding  Ones  First 

Adding  Tens 

64 

64 

23 

23 

7 

80 

80 

7 

87 

87 

Do  the  same  for  the  example,  78  +  45  =  n. 
*See  9J,  page  xix. 


•  Point  out  that  some  people  add  in  another  way. 
In  an  example  like  78  +  45  =  n,  they  begin  with 
the  number  78  and  add  the  tens  of  the  second 
number:  78  +  40  =  118.  To  this  sum  they  add 
the  ones  of  the  second  number  (118  +  5  =  123). 

•  Write  two  or  three  examples  on  the  board  and 
ask  children  to  find  the  sum  mentally  by  either 
of  the  two  methods  described.  Be  sure  to  have 
children  tell  how  they  use  each  method. 

Using  the  Text  Page 

•  You  may  wish  to  make  an  oral  lesson  of  Ex.  3— 
14.  Have  children  think  their  solution  aloud.  For 
Ex.  3,  they  may  think,  “30  plus  40  equals  70;  70 
plus  7  equals  77;  77  plus  1  equals  78.” 

•  The  oral  work  at  the  bottom  of  the  page  will 
give  you  the  opportunity  to  assess  the  understanding 
of  your  pupils  on  selected  principles  and  skills. 

Ex.  7.  Have  children  tell  the  value  of  each  6 
in  its  place  in  the  numeral. 

Ex.  2.  Discuss  the  principle  of  renaming  in 
subtraction  and  when  it  is  necessary  to  rename  a 
sum. 

Ex.  3.  This  may  prove  to  be  rather  difficult  for 
some  children.  They  should  realize  that  3+  is 
greater  than  3V  Therefore,  3^  will  be  greater 
than  3%. 

Ex.  4.  Review  the  test  for  divisibility  by  4. 
(See  Teacher’s  Pages  186-187  and  208.) 

Individualizing  Instruction 

•  Some  children  may  wish  to  think  the  addition 
for  an  example  such  as  36  +  49  as  follows: 

36  +  49  =  (36  +  40)  +  9 
=  76  +9 

=  85 

•  Give  more  capable  children  a  column  of  four, 
five,  or  six  2-place  numerals.  Have  them  add  the 
numbers  shown  in  the  form  used  above. 
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Pupil’s  Objective 

To  learn  about  points  belonging  to  a  simple 
closed  curve  and  points  in  the  interior  for  the 
simple  closed  curve. 

Background 

The  children  are  aware  that  a  curve  is  a  set  of 
points.  In  fact,  there  is  no  limit  to  the  number  of 
points  that  belong  to  a  curve.  Polygons  are  simple 
closed  curves-,  so  points  may  be  identified  in  any 
given  polygon.  We  have  discussed  the  idea  that 
points  occur  anywhere  in  space.  Ordinarily,  the 
only  points  identified  in  a  polygon  are  those  that 
constitute  the  line  segments  of  the  polygon. 

We  can  think  of  space,  however,  as  partitioned 
into  three  sets  of  points — those  that  belong  in  the 
polygon,  those  that  are  in  the  interior  for  the  polygon, 
and  those  that  are  in  the  exterior  for  the  polygon. 
Thus,  for  any  simple  closed  curve,  points  may  be 
identified  in  three  places:  (1)  in  the  curve  itself; 
(2)  in  the  interior  for  the  curve;  and  (3)  in  the 
exterior  for  the  curve. 

The  ideas  discussed  in  the  previous  paragraph 
are  best  illustrated  by  the  drawing  in  box  B  on 
the  text  page.  Note  that  points  L,  X,  Y,  and  Z 
are  shown  in  the  triangle.  The  interior  for  the 
closed  curve,  shown  colored  red,  contains  the  two 
labeled  points  R  and  S.  Of  course,  many  many 
other  points  exist  in  the  interior  for  the  triangle. 
Obviously,  point  M  shown  is  in  the  exterior  for 
the  triangle,  as  are  an  infinite  number  of  other 
points. 

Pre-Book  Lesson 

•  Ask  one  child  to  go  to  the  board  and  show 
a  triangle.  Direct  the  others  in  the  class  to  do 


likewise  on  unruled  paper  at  their  desks.  Everyone 
should  name  the  triangle  ABC. 

•  Tell  the  children  that  they  are  going  to  name 
points  belonging  to  the  triangle  they  have  shown. 
Give  the  first  direction  something  like  this,  “In  the 
pictured  line  segment  AB,  make  a  dot  and  label 
it  for  the  point  T.”  After  you  are  sure  that  all  have 
done  this  correctly,  ask  several  children  to  give 
similar  directions  for  showing  other  points  in  the 
curve.  Be  sure  to  emphasize  the  very  important 
idea  that  each  point  identified  belongs  to  the  tri¬ 
angle. 

•  With  colored  chalk,  shade  the  interior  for  the 
triangle  shown  on  the  board.  Ask,  “Would  points 
in  the  shaded  region  belong  to  the  triangle?” 
(No)  Discuss  the  interior  for  the  closed  curve 
and  then  direct  pupils  to  make  and  label  dots  for 
points  located  in  the  interior. 

•  Have  a  child  go  to  the  chalkboard.  Ask,  “Can 
you  make  a  dot  for  a  point  that  does  not  belong 
to  the  triangle  and  is  not  in  the  interior  for  the 
triangle?”  Ask  the  rest  of  the  class  to  do  the  same 
on  paper  at  their  desks. 

Using  the  Text  Page 

Extend  the  learnings  of  the  Pre-Book  Lesson  to 
include  other  types  of  closed  curves.  You  may 
wish  to  construct  other  drawings  on  the  board  to 
help  establish  the  ideas. 

Individualizing  Instruction 

•  For  slower  learners ,  it  may  be  necessary  to  make 
an  oral  lesson  of  the  written  work.  Directing  these 
pupils  to  construct  other  closed  curves  will  benefit 
them  greatly. 

•  Use  Extra  Activities  Set  125  as  needed. 
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Interiors  for  Simple  Closed  Curves 

Points  in  the  curve  and  in  the  interior  [O] 

1.  In  which  boxes  above  is  a  simple  closed  curve 

A,B,C,D  Jr  |n  koxes 

pictured?  AWhich  of  the  closed  curves  are  polygons?  b^hTd. 

2.  The  center  for  the  circle  shown  in  box  A  is  point 
_?_s.  A  circle  may  be  named  by  its  center.  This  circle 
may  be  named  circle  -  ?_s.  How  does  circle  S  differ  from 

All  points  in  the  circle  are  equidistant 

the  simple  closed  curve  shown  m  box  C?  from  the  center  for  the  circle  (wording 

lr  of  answers  may  vary)  . 

3.  Box  B.  Triangle  XYZ  is  shown  by  what  color?  Dark  blue. 

The  part  of  the  figure  shown  in  red  is  called  the  interior 

for  the  triangle.  Name  two  points  which  belong  to 

and  L  (X  and  Y  also) 

triangle  XYZ.  a  Name  two  points  which  are  in  the  in¬ 
terior  for  triangle  XYZ.  r  and  s 

[W] 

4.  Name  five  points  shown  in  box  B  which  are  not 
in  the  interior  for  triangle  XYZ.  x,y,z(l,m 

5.  Name  two  points  shown  in  box  C  which  are  in  the 

r  NO 

interior  for  the  simple  closed  curve.'  Name  two  points 
shown  that  are  not  in  the  interior,  m,  p 

6.  Box  D.  Name  a  point 

a.  belonging  to  the  curve,  q 

b.  in  the  interior  for  the  curve,  v 

c.  not  in  the  interior  and  not  belonging  to  the  curve.u 

•  Extra  Activity.  Work  Set  125. 

259 

*  The  interior  for  a  closed  curve  is  distinct  from  the  curve  itself.  When  we 
speak  of  a  triangle,  a  square,  and  so  on,  we  are  speaking  of  the  curve 
only  and  do  not  include  the  interior  for  the  curve. 


Mixed  Practice 


A.,  Sv  AC,  D.  [W] 


Copy,  work,  and  check. 


1. 

902,  R1 

4)3,609 

7. 

95  X  70  6,650 

1,005,R0 

13. 

2. 

6,666  -  4,879  i,787 

8. 

7)7,035 

14. 

3. 

49  X  97  4,753 

9. 

5  X  1,890  9,450 

15. 

798, R0 

4. 

5,948  -r-  8  743, R4 

10. 

7)5,586 

16. 

5. 

6,417  +  996  7.4i3 

11. 

6,383  -  4,447  1,936 

17. 

6. 

698  X  8  5,584 

12. 

83  X  59  4,897 

18. 

$  Extra  Examples.  Work  Set  83. 


$9.87,R0 


$49.35  -f-  5 

$47.40 

79  X  $0.60 


$7.05, R3<f 


9)$63.48 

$81.83 


7  X  $11.69 

8,722 

9,460  -  738 

6,992 

76  X  92 


Dick’s 


I 


Tom’s 


Tom's 
CP(P  (P 
cp  cpcp 
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Tom’s  Dick’s 


Using  a  Fraction  Number  to  Compare  Sizes 

Ratio  idea  [O] 

1.  Why  can  we  say  that  the  length  of  fishhook 

,.i,  .  .  r  n  il  t  t>  *\  The  measure  of  A  is  1  (unit)  . 

A  is  2  the  length  or  nshnook  br  The  measure  of  b  is  2  (units),. 

For  -i  think,  "1  unit  is  compared  with  2units  of  the  same  size. 

2  ^  _ 

2.  Why  can  we  say  that  the  length  of  Tom’s 
measuring  stick  is  §  the  length  of  Dick’s  stick? 

—  compares  tne  measure  2  units  with  the  measure  3  units  of  the  same  size. 

3.  Why  can  we  say  that 
a.  the  length  of  Tom’s  fishpole  is  f  the  length 

3—  compares  the  mea sure  6  uni ts  with  the  measure  7  units 

ot  Dick  sr  7  of  thpe  same  size 


Dick’s 
r<p 
CP  CP 


Tom’s  ossa 
Dick’s 


b.  Tom  caught  t  as  many  fish  as  Dick? 

—  compares  the  number  ol  fish  T  om  caught  with  the  number  of  f  ishDick  caught. 

c.  Dick  has  e  as  many  extra  sinkers  as  lorn? 

-i  compares  the  number  of  Dick’s  sinkers  with  the  number  of  Tom’s  sinkers. 

*  4.  How  do  we  use  a  fraction  number  to  com¬ 
pare  the  sizes  of  two  things  or  two  sets  of  things  ? 

The  numerator  of  the  fraction  number  represents  one  measure  and 
the  denominator  represents  the  other  measure. 


*  Other  ways  of  showing  the  ratio  are  1  to  2  ond  T2. 
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Pupil’s  Objectives 

(a)  To  have  written  practice  in  mixed  computa¬ 
tion;  and  (b)  to  begin  to  learn  to  use  the  ratio  idea 
to  express  the  relationship  between  two  things  or 
two  sets  of  things. 

Background 

Your  pupils  have  learned  to  use  a  fraction  to 
express  the  number  for  part  of  a  whole  thing  or 
part  of  a  set  of  things.  They  have  learned,  also, 
that  a  fraction  may  be  used  to  express  the  number 
for  more  than  one  whole. 

Now,  we  come  to  a  lesson  in  which  the  same 
symbols  are  used  to  express  the  relationship  be- 
tween  numbers  for  two  whole  things  or  two  sets  of 
things.  This  concept  is  most  commonly  referred 
as  ratio.  Consider  the  two  illustrations  given  below: 


< — • — • — • — • — >—  — < — • — • — • — • — ' • — • 

C  l)  F  G 


The  size  (length,  weight,  and  so  on)  of  two 
things  may  be  compared  by  using  a  ratio.  Line 
segment  CD  is  3  units  in  length  and  line  segment 
FG  is  5  units  in  length.  We  may  say: 

a.  The  length  of  line  segment  CD  compared  to 
the  length  of  line  segment  FG  is  3  to  5. 

b.  The  length  of  line  segment  FG  compared  to 
the  length  of  line  segment  CD  is  5  to  3. 

c.  The  ratio  of  segment  CD  to  segment  FG  is 
3  to  5. 

d.  The  ratio  of  segment  FG  to  segment  CD  is  5 
to  3. 

e.  Segment  CD  is  •§  as  long  as  segment  FG. 

f.  Segment  FG  is  ■§  as  long  as  segment  CD. 

If  Marcia  has  4  dolls  and  Gloria  has  7  dolls,  we 
can  compare  the  numbers  of  dolls  by  any  of  these 
statements : 

a.  The  number  of  Marcia’s  dolls  compared  with 
the  number  of  Gloria’s  dolls  is  4  to  7. 

b.  The  number  of  Gloria’s  dolls  compared  with 
the  number  of  Marcia’s  dolls  is  7  to  4. 

c.  The  ratio  of  the  number  of  M^arcia  s  dolls 
to  the  number  of  Gloria’s  dolls  is  4  to  7. 

d.  Marcia  has  y  as  many  dolls  as  Gloria  has. 


e.  The  ratio  of  the  number  of  Gloria’s  dolls  to 
the  number  of  Marcia’s  dolls  is  7  to  4. 

f.  Gloria  has  y  as  many  dolls  as  Marcia  has. 

All  the  statements  cited  in  the  two  illustrations 

are  used  frequently  in  developing  the  ratio  idea. 
In  learning  about  the  ratio  of  one  number  to 
another,  we  learn  that  the  relationship  may  be 
shown  by  a  fraction.  Thus,  the  fraction-number 
symbol  takes  on  one  more  important  interpretation. 

Teacher’s  Preparation 

•  Be  prepared  to  use  objects  in  the  classroom  to 
compare  sets  of  things  by  using  ratios.  Sets  of 
desks,  books,  children,  blocks,  window  panes,  and 
so  on,  may  be  compared. 

•  Have  some  objects  available,  the  lengths  of 
which  can  be  described  easily  in  common  units  of 
measurement.  There  may  be  poles  of  different 
lengths  for  opening  windows,  closing  curtains, 
and  pulling  down  maps.  You  may  draw  pictures 
of  two  line  segments  on  the  board — one  4  units  in 
length,  the  other  7  units  in  length. 

Pre-Book  Lesson 

•  Review  briefly  the  uses  made  of  the  fraction 
thus  far.  Write  “f”  on  the  board.  Have  pupils 
tell  what  the  number  shown  may  indicate.  Ask  for 
a  variety  of  ways  in  which  it  may  be  used  to  show 
part  of  a  whole  thing  or  part  of  a  set  of  things. 

•  Tell  the  children  that  they  are  going  to  learn 
a  new  way  in  which  the  fraction  may  be  used.  Have 
two  children  stand  at  the  front  of  the  room  facing 
the  class.  Give  one  of  them  (Jan)  3  objects  (blocks, 
for  example).  Give  the  other  (Fred)  5  objects. 
Ask,  “How  many  blocks  does  Jan  have?”  “How 
many  blocks  does  Fred  have?” 

Say,  “We  can  say  that  the  number  of  Jan’s 
blocks  compared  with  the  number  of  Fred’s  blocks 
is  3  to  5.”  Be  sure  to  emphasize  the  expression 
“3  to  5.” 

“We  can  also  say  that  the  ratio  of  Jan’s  blocks  to 
Fred’s  blocks  is  3  to  5.”  This  time,  emphasize 
“ratio.” 

•  Find  many  different  sets  of  objects  in  the 
classroom  and  compare  their  sizes  in  this  way. 
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Have  pupils  use  the  two  statements  just  suggested. 
Be  sure  to  emphasize  compared ,  ratio ,  and  3  to  5. 

•  After  pupils  have  become  accustomed  to  using 
5  to  9,  8  to  15,  and  so  on,  as  a  way  of  expressing  the 
relationship  between  the  numbers  of  two  sets, 
write  “f”  on  the  chalkboard.  Refer  back  to  the 
blocks  held  by  Jan  and  Fred.  Have  the  two  chil¬ 
dren  hold  them  up  once  again.  Point  to  the  frac¬ 
tion  on  the  board  and  say,  “We  said  the  ratio  of 
the  number  of  Jan’s  blocks  to  the  number  of  Fred’s 
blocks  is  3  to  5.  We  may  show  this  by  the  fraction 
symbol 

•  Have  children  find  and  tell  about  other  ratios 
indicated  in  the  classroom.  Each  time,  write  the 
fraction  that  may  be  used  to  show  the  ratio.  Such 
things  as  the  ratio  of  the  number  of  chairs  to  the 
number  of  tables;  boys  to  girls;  windows  on  one 
wall  to  windows  on  another  wall;  and  so  on. 

•  Refer  to  the  two  line  segments  pictured  on  the 
chalkboard.  Ask  how  many  units  is  the  measure 
of  each.  See  if  pupils  can  tell  in  terms  of  ratio  the 
relationship  between  the  measures  of  the  two  line 
segments  shown.  Try  to  find  other  examples  in  the 
room  in  which  ratio  may  be  used  to  compare  the 
lengths  of  two  objects. 

Using  the  Text  Pages 

•  The  mixed  practice  at  the  top  of  the  text  page 
may  be  used  at  any  time  in  any  way  you  consider 
to  be  of  greatest  value  for  the  class. 

•  If  pupils  are  still  having  difficulty  with  the 
ratio  idea,  use  objects  to  help  illustrate  each  point 
in  the  oral  lesson  on  text  page  260.  These  children 
may  need  more  extensive  work  with  objects  before 
proceeding  with  the  written  work  on  text  page  261- 

•  All  pupils  should  be  able  to  proceed  inde¬ 
pendently  with  the  written  work  after  adequate 


preparation.  It  is  important  that  they  understand 
something  about  the  idea  of  ratio  and  the  way  we 
may  show  a  ratio  relationship  with  a  fraction. 

Individualizing  Instruction 

•  Draw  a  picture  of  a  large  rectangle  on  the 
chalkboard  (or  duplicate  it  on  paper).  Inside  the 
rectangle  shown,  picture  a  circle,  a  triangle,  and 
a  square  (nonintersecting).  Inside  the  circle  pic¬ 
tured,  make  7  X’s;  inside  the  triangle  pictured, 
make  13  X’s;  and  inside  the  square  pictured, 
make  4  X’s. 

Ask  children  to  write  fractions  which  show  ratios 
between  numbers  of  X’s. 

a.  The  number  of  X’s  in  the  square  picture 
compared  to  the  number  of  X’s  in  the  circle  picture. 

b.  The  number  of  X’s  in  the  triangle  picture 
compared  to  the  number  of  X’s  in  the  rectangle 
picture. 

c.  The  number  of  X’s  in  the  triangle  picture 
compared  to  the  number  of  X’s  in  the  square  pic¬ 
ture. 

•  You  can  write  fractions  for  many  more  com¬ 
parisons  of  this  type. 

•  Ask  children  to  write  a  sentence  that  tells  the 
comparison  shown  by  each  fraction. 

a.  |  The  ratio  of  the  number  of  X’s  in  the  circle  pic¬ 
ture  to  the  number  of  X’s  in  the  square  picture. 


a 

a-  13 


•  Use  Extra  Examples  Set  83  as  needed. 
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[W] 

Show  the  fraction  number  for  each  of  Ex.  5-17. 

_8_ 

5.  Rope  C  has  _?-10as  many  knots  as  rope  D. 

—  . 

6.  Picture  F  shows  _?_7  as  many  birds  as  picture  E.  4 


3. 

7.  Sue’s  glass  is  _?_5  as  tall  as  Ann’s. 


8.  Row  G  below  has  _? _9  as  many  stars  as  row  H. 

9 

9.  Picture  J  is  _?-10as  long  as  picture  I. 

G  ☆☆☆☆☆  1 . . 

H  ☆☆☆☆☆☆☆☆☆  J . .  '  '  ' 

_3_ 

10.  Three  peck  containers  of  wheat  will  fill  only  ~?-4 
of  a  bushel  container. 

11.  If  Joan  has  14  paper  dolls  and  May  has  5,  May 

has  _  as  many  paper  dolls  as  Joan. 

_8_ 

12.  A  set  of  8  chairs  has  _  ?I°  as  many  members  as  a 
set  of  10  chairs. 

Use  your  ruler  for  Ex.  13-17. 

13.  Draw  pictures  of  two  line  segments,  7  inches 
and  10  inches  long.  The  shorter  segment  is  -?Fas  long 
as  the  longer  one. 

8 

14.  5  in.  is  _ ?t  of  7  in.  16.  8  in.  is -?,2of  12  in. 

_5_ 

15.  8  in.  is  _  ?_11of  11  in.  17.  5  in.  is  -?-  of  8  in. 
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*  A  discussion  following  the  written  work  will  prove  profitable. 

Teacher’s  Page  262  offers  suggestions. 

Many  Things 

Maintenance  [W] 

*  Write  “Yes”  or  “No”  to  answer  each  of  Ex.  1-10. 

1.  The  mean  average  of  the  children’s  weights  in  a 
Grade-4  class  in  Concord  is  188  pounds.  N° 

2.  Jack’s  stack  of  dimes  has  10  dimes.  Ben’s  stack 
has  6  dimes.  Ben’s  stack  has  to  as  many  dimes  as  Jack’s.  Yes 

3.  Another  name  for  f  is  It.  Yes 

4.  288  is  a  multiple  of  2,  3,  and  4.  Yes 

No 

5.  27  X  43  =  n  The  second  partial  product  is  86. 

6.  Two  equals  ft.  Yes 

7.  To  find  the  product  of  78  x  29,  you  subtract  the 
second  partial  product  from  the  first.  No 

8.  Two  days  in  May  are  32t  of  the  whole  month.  Yes 

9.  80  is  a  good  estimate  of  the  answer  for  5)421. Yes 

10.  t  pints  of  juice  is  6  pints  of  juice.  No 

Show  the  fraction  number  for  each  of  Ex.  11-13. 

± 

11.  Bowl  A  has  _?5.  as  many  roses  as  bowl  B. 


1)  E  F 


12.  Ladder  D  has  _?•_  as  many  steps  as  ladder  C. 

6 

13.  Picture  E  is  -T  as  high  as  picture  F. 


262 
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Pupil’s  Objective 

To  review  important  items  of  information, 
understanding,  and  skill. 

Background 

This  test,  like  others  of  its  kind,  brings  together  a. 
variety  of  ideas,  principles,  and  skills  that  have 
been  taught  over  a  considerable  span  of  time.  The 
importance  of  maintaining  these  concepts  has 
been  discussed  many  times  in  previous  lessons. 

Writing  the  answers  to  questions  like  these  in 
this  lesson  is  not  only  of  value  to  each  child,  but 
is  of  value  to  you  as  you  try  to  determine  pupil 
progress.  However,  the  greatest  value  to  all  pupils 
for  learning  and  reviewing  is  in  the  discussion  that 
you  conduct  following  the  written  work. 

Using  the  Text  Page 

Make  sure  the  children  know  that  the  statements 
on  this  page  can  be  answered  by  writing  either 
“Yes”  or  “No.” 

After  all  children  have  completed  the  written 
work,  conduct  an  oral  lesson  in  which  children  are 
asked  to  tell  why  they  answered  each  statement 
in  the  way  they  did.  The  following  questions  may 
be  asked  about  the  exercises  indicated: 

Ex.  7.  Ask  various  children  to  tell  how  much 
they  weigh.  Find  the  heaviest  weight  and  the 
lightest  weight.  Have  children  tell  what  they 
think  the  average  weight  for  their  class  weights 
would  be.  Bring  out  the  idea  that  it  would  be  a 
weight  “about  in  the  middle.” 

Ex.  2.  What  is  the  ratio  of  the  number  of  Jack’s 
dimes  to  the  number  of  Ben’s  dimes? 


Ex.  3.  What  is  another  name  for  for  f?  for 
-2#?  for  f? 

Ex.  4.  Discuss  the  tests  for  divisibility  by  2,  by  3, 
and  by  4.  (See  Teacher’s  Pages  186-187  and  208.) 
Have  children  name  numbers  divisible  by  each 
factor  and  then  have  them  name  numbers  divisible 
by  two  or  three  of  the  factors. 

Ex.  5.  The  second  partial  product  is  dependent 
upon  the  number  by  which  we  multiply.  Since  27 
is  shown  to  be  the  number  by  which  we  multiply, 
86  tens  is  the  second  partial  product.  Be  sure 
pupils  see  this  important  point. 

Ex.  6.  What  are  some  other  fraction-number 
names  for  2?  What  are  some  fraction-number 
names  for  4? 

Ex.  7.  Have  children  tell  the  three  different 
examples  worked  to  find  the  product. 

Ex.  8.  What  fraction  would  describe  8  days  in 
May?  17  days?  25  days? 

Ex.  9.  Have  children  find  the  exact  answer  in 
mixed  form  for  5)421. 

Ex.  10.  What  does  6  sixths  of  anything  name? 
What  are  some  other  fraction-number  names  for 
one  whole? 

Ex.  77,  72,  and  13.  You  may  wish  to  use  the 
remaining  time  to  review  the  ratio  ideas  developed 
in  the  previous  lesson.  Refer  to  sets  of  objects  in 
the  classroom  and  write  fractions  to  show  the 
ratios.  Use  the  flannel  board  and  have  pupils 
place  two  sets  of  objects  on  it.  Then,  have  all  pupils 
show: 

a.  the  ratio  of  the  number  for  one  set  to  the 
number  for  the  other  set. 

b.  the  ratio  of  the  number  for  each  set  to  the 
number  for  the  total  of  the  two  sets. 
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Pupil’s  Objective 

To  learn  the  ancient  Egyptian  method  of  multi¬ 
plying. 

Background 

Exploring  other  systems  of  notation  often  pro¬ 
vides  greater  insight  into  our  own  numeration 
system.  At  this  time,  your  more  capable  children  are 
given  a  lesson  in  which  they  examine  and  use 
another  method  of  computation  so  as  to  build 
greater  appreciation  for  the  techniques  we  use. 

The  Egyptians  made  many  important  contribu¬ 
tions  to  the  development  of  mathematics.  Like 
many  other  developments  of  that  day,  simplicity 
in  computation  was  emphasized.  Their  method  of 
multiplication  made  use  of  addition.  They  had 
not  mastered  multiplication  facts  as  we  know  them 
today,  but  they  had  discovered  an  important 
property — the  Distributive  Property  of  Multiplica¬ 
tion  over  Addition.  They  used  this  property  in 
conjunction  with  a  doubling  approach.  In  fact,  in 
some  historical  references,  this  method  is  referred 
to  as  the  “Egyptian  System  of  Multiplying  by 
Doubling.” 

Suppose  the  Egyptian  had  to  find  the  product  of 
21  X  36.  He  would  start  by  multiplying:  1  X  36  = 
36.  Then,  he  would  double :  2  X  36  =  72.  Dou¬ 
bling  two  36’s  would  give  four  36’s,  and  so  on. 
Keep  in  mind  that  he  wants  to  find  the  product  of 
twenty-one  36’s.  Doubling  sixteen  36’s  will  give  a 
much  greater  product  than  the  twenty-one  36’s  he 
wants.  It  is  at  this  point  that  his  understanding  of 
the  distributive  property  is  applied.  Because  21  is 
equal  to  16  +  4  +  1,  he  would  add  the  product  of 
sixteen  36’s,  four  36’s,  and  one  36(576  +  144  +  36) 
to  get  the  product  of  twenty-one  36’s.  The  inter¬ 
esting  point  of  this  method  is  that  the  doubling, 
in  conjunction  with  the  use  of  the  distributive 
property,  will  permit  you  to  find  the  product  of 
any  number  times  36. 

Using  the  Text  Page 

You  may  find  it  more  fruitful  to  discuss  Ex.  1-4 
orally  and  then  to  assign  Ex.  5-16  as  written  work. 
Text  page  272  will  extend  the  work  of  this  page. 
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Individualizing  Instruction 

•  Duplicate  columns  of  number  names  like  the 
following.  Have  all  pupils  draw  marks  connecting 
the  two  names  for  the  same  number. 


48  +  27  +  20 
64  +  19  +  11 
29  +  36  +  21 
83  +  (54  -  17) 
67  +  84 


73  +  7  +  14 
47  +  (81  -  8) 
59  +  27 
69  +  8  +  18 
(91  +  70)  -  10 


•  From  time  to  time  pupils  are  given  alternate 
ways  of  performing  an  operation.  Usually,  these 
alternate  forms  are  based  on  an  important  mathe¬ 
matical  principle.  Your  pupils  should  be  able  to 
grasp  and  use  the  following  principle  of  compensa¬ 
tion  in  subtraction.  This  principle  merely  states 
that  in  subtraction  we  may  add  the  same  number  to 
both  the  sum  and  the  known  addend  without 
affecting  the  answer.  (Since  you  start  with  a 
greater  number,  you  can  subtract  a  number 
greater  by  the  same  amount  and  not  change  the 
result.)  In  the  example  9  —  4  =  5,  if  we  add  7  to 
both  9  and  4,  the  answer  will  still  be  5. 

Consider  the  example  in  box  A.  If 
we  add  2  to  both  numbers  shown,  the 
example  is  changed  as  shown  in  box  B, 
but  the  answer  will  be  the  same.  Most 
children  find  it  easier  to  work  the  ex¬ 
ample  in  box  B  where  the  known  ad¬ 
dend  is  a  multiple  of  10  and  so  no 
renaming  is  involved.  Point  out  to 
pupils  that  they  must  add  the  number 
(to  both  sum  and  known  addend)  that 
makes  the  known  addend  a  multiple  of  10. 

Each  subtraction  below  requires  renaming. 
Write  another  subtraction  (by  adding  the  same 
number  to  the  sum  and  known  addend)  which 
will  have  the  same  answer  but  will  not  require 
renaming. 

a.  71  b.  83  c.  54  d.  62  e.  91 
—  46  —  29  —  17  —  48  —  57 

•  For  further  similar  experiences,  use  suggestions 
provided  in  the  Modern  Mental  Computation  Kit.* 

*See  9J,  page  xix. 


A 

61 
-  38 


B 

63 
-  40 


*  Sometimes  called  a  doubling  method  of  multiplication! 


Do  You  Like  to  Try  New  Things? 

Enrichment:  Egyptian  method  of  M.  (Wl 

1.  As  you  read  downward  in  the  table  at  the  right, 
you  find  that  2  is  multiplied  by  a  number  _  ?_  times 
the  number  shown  above  it.  Each  product  is  up¬ 
times  the  product  shown  above  it. 

The  table  can  help  you  to  multiply  2  by  any 
number  shown  by  a  2-place  numeral. 

2.  18  X  2  =  n 

a.  In  the  table,  first  find  the  factor  nearest  18. 
IS  it  16?Yesl6  X  2  =  ?  32 


1x2  =  2 
2x2=4 
4x2=8 
8  X  2  =  16 
16  X  2  =  32 
32  X  2  =  64 
64  X  2  =  128 


b.  Since  18=  16  +  2,  also  find  the  product  of  2  x  2. 

2  X  2  =  ?4 


c.  Add  the  products.  32  +  4  =  36;  so  18  X  2  =  36. 


3.  24  X  2  =  n 

a.  How  can  the  table  help  you  if  24  is  renamed 
16  +  8? 

b.  16  X  2  =  _?32,  and  _?8  X  2  =  -?16. 

c.  Add  the  products.  32  +  -?16  =  -?8,  so  24  X  2  =  ?48 


4.  37  X  2  = 

Rename  37  as 
product  of  37  X 


n 

32+4+1.  Use  the  table  and  find  the 

0  32  x  2  =  64;  4x2=8;  1x2=2 

64+8+2  =  74;  37x2=74 


Now  try  these.  In  each  example,  to  help  you  find  the 
product,  rename  the  number  by  which  2  is  multiplied. 


5. 

CO 

<N 

X 

i> 

8. 

45  X  2  90 11. 

57  X  2ii4  14. 

40  X  2  so 

6. 

51  X  2102 

9. 

29  X  2  ss  12. 

49  X  2  98  15. 

55  X  2no 

7. 

37  X  2  74 

10. 

61  X  2i22l3. 

68  X  2i36  16. 

76  X  2i52 
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*  This  practice  will  serve  as  preparation  for  the  computation  test. 


*  To  Keep  in  Practice 

A.,  S.,  M„  D.  [W] 


Rows  1-3.  Write  answers  on  folded  paper. 


a 

b 

c 

d 

e 

1. 

4,713 

1,007 

$0.45 

5,089 

$24.78 

-  4,674 

X  8 

X67 

+  2,947 

X  4 

- —sr 

8,056 

$30:T5" 

- 87J35- 

$99.12"” 

2. 

68 

6,319 

4,950 

98 

$72.29 

X  56 

-  3,560 

X2 

X98 

-4.98 

3,808 

2,759 

9,900 

9,604 

$67.31 

3. 

7,300 

67 

$0.83 

2,191 

$28.09 

-  5,469 

X73 

X70 

- 1,835 

+  62.72 

- 1 ,831 

4,897 

T587KT 

- 357T 

$90.81" 

1,009, RO 

Ex- 

divide, 

31111  $4e+ 

$9.00,1 

4. 

5-  9^R3 

6. 

8]3/796D  7. 

8. 

8)7^47 

9.  5)T398 

10. 

3]p40  11. 

9)$72.06 

Find  the  mean  average  for  each  set  of  numbers  shown. 
12.  906,  800,  99,  71  469  13.  59,  105,  98,  76,  88,  78  84 

14.  128,  74,  90,  91,  187  m  15.  4,459,  998,  2,058  2,505 
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Can  You  Solve  Problems? 


Problem  Test  7 


First  write  the  w-sentence  for  the  problem  situation. 
Then  write  your  work  for  the  problem. 

1.  The  mean  average  for  the  numbers  of  apple§5ii^635 
bags  is  26.  How  many  apples  are  in  all  these  bags?910apples 

2.  If  you  have  $3.85  and  earn  $1.35  more,  how  much 
will  you  need  to  buy  a  coat  costing  $7.98?  v 

($3.85  +  $ 05)  +  $n  =  $7.98;  $2.78 

3.  Ruth’s  marks  in  5  spelling  tests  were  88,  95,  79, 
86,  and  92.  What  was  the  mean  average?  v 

(88+  95  +  79+  86+  92)  -5-5  =  n;  88 


**  Per-cent  scores  for  this  test  may  be  found  on  Teacher’s  Page  265. 


Teaching  Pages  264  and  265 


Pupil’s  Objectives 

(a)  To  have  written  practice  in  mixed  compu¬ 
tation;  (b)  to  work  the  end-of-chapter  test  on 
problem-solving;  and  (c)  to  diagnose  difficulties 
in  the  multiplication  and  division  skills  taught  in 
Chapter  7. 

Background 

Beginning  on  page  264  and  extending  through 
page  267  appear  the  regular  end-of-chapter  tests. 
These  are  very  similar  in  nature  and  purpose  to 
those  given  for  previous  chapters. 

The  computational  work  at  the  top  of  page  264 
covers  most  of  the  more  complex  skills  that  have 
been  taught  to  date.  This  written  work  may  be 
considered  a  practice  test  in  preparation  for 
Computation  Test  7  on  text  page  267. 

For  the  problem-solving  test,  be  sure  to  stress 
the  importance  of  translation  from  the  English 
sentence  to  the  mathematical  sentence.  By  now, 
the  children  should  find  considerable  value  in 
writing  a  mathematical  sentence  in  preparation 
for  finding  a  solution  to  the  problem. 

Pre-Book  Lesson 

You  may  wish  to  review  the  major  difference 
between  one-step  and  two-step  problems.  In  dis¬ 
cussing  two-step  problems,  elicit  from  pupils  the 
idea  of  a  hidden  question  and  how  it  is  shown  in  a 
mathematical  sentence.  Pupils  should  see.  that 
problems  in  finding  the  mean  average  are  a  special 


type  of  two-step  problem  in  which  the  hidden 
question  involves  finding  the  sum  of  the  given 
numbers. 

Using  the  Text  Pages 

You  will  note  the  suggestions  that  work  and 
answers  for  part  of  the  written  practice  and  of 
Diagnostic  Test  7  be  written  on  folded  paper. 
Some  children,  undoubtedly,  will  have  difficulty 
with  this.  Perhaps  you  will  wish  to  duplicate  this 
work  on  paper  for  some  children  in  order  to  help 
them  to  be  as  successful  as  possible.  You  will 
really  be  more  concerned  with  the  child’s  skill 
in  working  the  examples  successfully  than  in  his 
ability  to  copy  them  or  to  write  answers  only. 

Individualizing  Instruction 

•  After  its  completion  go  through  the  problem¬ 
solving  test  item  by  item,  discussing  the  mathe¬ 
matical  sentence  written  for  each  problem  and  the 
solution  found.  Ask  children  to  defend  their  work. 

•  As  previously  suggested  for  diagnostic  tests, 
if  a  child  makes  two  or  more  errors  on  any  given 
set  of  examples  in  the  diagnostic  test,  there  is 
reason  to  believe  that  he  needs  additional  help 
with  the  skill  measured.  Conducting  individual 
interviews  with  pupils  on  the  skill  concerned  will 
give  you  a  better  basis  for  providing  the  appro¬ 
priate  remedial  help. 

•  For  per-cent  scores  on  the  problem-solving  test 
to  be  entered  on  the  individual  test-record  cards 
suggested  at  the  end  of  Chapter  1,  see  Teacher’s 
Page  265. 


Teacher’s  Page  264 


Table  of  Per  Cents  for  Chapter  7  Scores 


Problem  Test 

Score 

Per  Cent 

1 

13 

2 

25 

3 

38 

4 

50 

5 

63 

6 

75 

7 

88 

8 

100 

Computation  Test 


Score 


1 

2 

3 

4 

5 

6 

7 

8 
9 


Per  Cent 


4 

7 

11 

15 

19 

22 

26 

30 

33 


Score 


10 

11 

12 

13 

14 

15 

16 

17 

18 


Per  Cent 


37 

41 

44 

48 

52 

56 

59 

63 

67 


Score 


19 

20 
21 
22 

23 

24 

25 

26 
27 


Per  Cent 


70 

74 

78 

81 

85 

89 

93 

96 

100 


NOTES 


Teacher’s  Page  265 


4.  Six  Girl  Scouts  sold  $44.40  worth  of  candy  for 

their  troop.  What  was  the  mean  average  for  those  girls?*44-40  • 6  =  $n;  $7-40 

5.  If  i  of  the  $44.40  was  kept  by  the  troop,  how  much 
money  did  the  troop  get  from  these  girls’  sales?  $11jo  4  $°' 

6.  Each  of  five  girls  called  at  15  houses.  Another  girl 
called  at  19  houses.  At  how  many  houses  did  the  6 

girls  Stop?  (5  x  15)  +  19=n;  94  houses 

7.  How  much  less  than  the  $60.00  the  girls  hoped  to 
raise  was  the  $44.40  these  girls  really  got?  *44-40  +  $n-$60  00' 

8.  The  mean  average  raised  by  8  other  girls  was  $8.75. 

How  much  did  they  get  for  the  candy  they  sold?  $7o$oo?5  $n' 


Do  You  Make  Mistakes? 


Diagnostic  Test  7 


I. 

Rows  1  and  2.  Use  folded 

paper. 

abed 

32  45  80  92 

X  30  X20  X  40  x50 

960"  900'  3,200"  4,600 

Study 

Pages 

Practice: 
Use  Sets 

249-251 

2. 

49  24  74  59 

252-255 

81-83 

X  58  x46  X  53  X98 

2,842  "T~T04  3,922  5.782 

3.  1 

Find  the  mean  average. 

a. 

67  +  9  +  78  +  89  +  9  +  30? 

b. 

347  +  248  +  748  +  909563 

228-232 

c. 

1,087  +  3,909  +  2,6902.562 

265 


Do  You  Understand? 

Test  of  Information  and  Meaning  7 

1.  Show  the  other  M.  and  D.  number  sentences  you 

can  write  because  you  know 

a.  11  x  12  =  132.  i32*  n  -  12b.  144  ^  12  =  12. 

12  x  11  =  132  132  *  12  =  11  12  x  12  =  144 

2.  Write  the  division  examples  when  the  divisor  is 

7  and  the  answer  is 

a.  46,  R3?25 * 7  b.  108,  R476o*7C.  1,007,  RO.7, 049*7 

3.  Write  the  four-place  numeral  having 

a.  the  digit  7  in  hundred’s  place,  9  in  ten’s  place,  and 

8  in  the  other  places. 8<798 

b.  the  digit  7  in  one’s  place,  6  in  thousand’s  place, 
and  0  in  the  other  places.  6>007 

Ex.  4_6.  Find  the  answer  when  the  number  to  be 
divided  is  renamed  as  shown. 

1 19,R7 

4.  1,078  -  9  =  ?  1,078  =  900  +  178 

83,R5 

5.  586  -f-  7  =  ?  586  =  490  +  96 

1,508,R0 

6.  9,048  .6  =  ?  9,048  =  6,000  +  3,048 

Ex.  7-8.  Find  the  number  for  n  so  that  a  and  b  show 
two  names  for  the  same  number. 

“  283  b  5.34l“  b 

7.  (7  x  69)  =  in  +  200)  8.  (n  +  7)  =  (369  +  394) 

9.  Find  the  sum  of  7  numbers  whose  mean  average 
is  65/155 

10.  Find  the  mean  average  for  25,  34,  87,  79,  65.58 

11.  Show  point  M  in  the  interior  for  a  triangle. 


Teaching  Pages  266  and  267 


Pupil’s  Objectives 

(a)  To  evaluate  the  learning  of  certain  ideas, 
principles,  and  understandings;  and  (b)  to  take 
the  computation  test  for  Chapter  7. 

Using  the  Text  Pages 

•  Employ  your  usual  procedure  for  preparing 
the  class  to  take  a  test.  There  is  no  time  limit  for 
either  of  these  tests.  Encourage  pupils  to  do 
their  work  neatly,  carefully,  and  as  quickly  as 
possible  without  making  careless  mistakes. 

•  The  work  for  Ex.  1  on  text  page  266  applies 
the  idea  of  sets  of  related  M.  and  D.  facts  to  multi¬ 
plication  and  division  with  a  factor  11  or  12. 

•  Some  children  may  have  difficulty  interpreting 
the  directions  for  Ex.  4—6.  Make  sure  that  pupils 
understand  what  is  expected  in  these  exercises. 


•  For  the  computation  test,  writing  answers  on 
folded  paper  may  be  racher  difficult  for  some  chil¬ 
dren.  It  may  be  desirable  to  duplicate  the  entire 
test  for  pupils. 

Individualizing  Instruction 

•  The  testing  program  at  the  end  of  each  chapter 
is  not  merely  to  seek  answers  and  to  award  grades, 
but  to  measure  progress  in  skills  and  understand¬ 
ings.  By  noting  strengths  and  weaknesses,  you 
can  help  each  child  as  well  as  improve  your  own 
teaching.  You  will  want  to  be  constantly  alert  to 
changing  attitudes  toward  mathematics. 

•  Use  the  table  on  Teacher’s  Page  265  to  find  the 
per-cent  scores  for  the  Chapter  7  test  in  computa¬ 
tion  to  be  entered  on  the  individual  test-record 
cards. 


Suggestions  for  Material  to  Accompany  End-of-Chapter  7  Tests 


It  is  normal  to  find  a  wide  range  of  achievement, 
interest,  and  ability  in  a  typical  classroom.  In 
fact,  good  teaching  will  increase  this  range.  After 
administering  the  tests  on  text  pages  264—267,  in 
all  probability  you  will  learn  that  some  pupils 
need  additional  help  or  review  before  proceeding 
to  the  work  of  the  last  chapter.  You  may  find  one 
or  more  of  the  following  suggestions  of  special 
value  for  use  with  other  children  before  turning 
to  Chapter  8. 


Alternate  Uses  of  Pages  —  Chapter  7 

Page  230.  Make  a  multiplication  practice  exer¬ 
cise  of  rows  9—12.  Ex.  9a  would  be  5  X  7  X  7  X  9. 
Any  number  of  possibilities  are  available  for  work¬ 
ing  the  example  [(5  X  7)  +  (7  X  9)  or  5  X 
(7  7)  x  9,  and  so  on].  Establish  a  pattern  to 

follow  for  each  row  or  column. 

Page  232.  Convert  the  exercises  at  the  top  of  the 
page  to  addition  and  subtraction  practice.  Ex.  1 
could  be  (75  +  46)  -  (108  -  91).  (Make  sure 


that  the  subtractions  you  suggest  are  possible — 
that  is,  that  the  answer  for  each  is  a  whole  number.) 

Page  235.  Duplicate  a  page  of  eight  number¬ 
line  pictures  with  points  marked,  but  not  labeled. 
Have  children  label  the  points  for  the  numbers 
shown  in  each  sequence.  Identifying  the  points 
associated  with  each  number  of  a  sequence  will 
help  establish  a  better  understanding  of  the 
sequence  of  numbers  and  the  pattern  governing  it. 

Page  23]  (bottom  of  page).  For  each  sentence 
in  which  either  >  or  <  is  used  to  make  a  true 
sentence,  change  just  one  number  so  that  =  will 
make  it  a  true  sentence. 

Page  263.  Studying  the  Egyptian  method  of 
multiplying  may  motivate  some  children  to  explore 
other  interesting  systems  of  numeration  or  inter¬ 
esting  ways  of  computing.  In  an  encyclopedia 
or  in  a  book  on  the  history  of  mathematics,  your 
pupils  will  find  many  kinds  of  interesting  things 
about  mathematics.  They  may  enjoy  reading 
about  the  lattice  method  of  multiplication,  the 
finger  method  of  multiplication,  the  Mayan  numer¬ 
ation  system,  bases  other  than  10,  and  so  on. 

Teacher’s  Page  266 


Supplementary  Activities 

•  There  are  many  different  challenging  and 
interesting  activities  for  pupils.  Your  pupils  are 
familiar  with  the  idea  that  a  number  may  be 
named  in  many  different  ways.  In  the  following 
activity,  children  may  use  any  operation  and  their 
knowledge  of  place  value  as  a  basis  for  naming 
numbers.  Have  them  use  four  of  the  digit  2  to 
write  a  name  for  18  [(22  -  2)  -  2].  They  can  also 
use  five  of  the  digit  2  to  write  a  name  for  18 

[(2  X  2)  X  (2  X  2)  +  2]. 

Write  on  the  board  or  duplicate  on  paper  the 
following  directions,  but  not  the  answers. 

a.  Using  addition  and  subtraction  with  three  of 
the  digit  3,  write  a  name  for: 

3.  (3  +  3)  -  3  36.  33  +  3 

9.  3  +  3  +  3  30.  33  -  3 

b.  Using  addition  and  subtraction,  with  four  of 
the  digit  6,  write  a  name  for: 

0.  (6  +  6)  —  (6  +  6)  54.  66  —  (6  +  6) 

12.  (6  +  6)  —  (6  —  6)  66.  (66  +  6)  —  6 

c.  Using  addition,  subtraction,  multiplication, 
and  division,  with  five  of  the  digit  2,  write  a  name 
for: 

2.  (2  X  2)  —  (2  X  2)  +  2  24.  (22  —  2)  +  (2  X  2) 

15.  (22  -  2)  +  (2  +  2)  42.  (22  +  22)  -  2 

•  You  may  wish  to  have  pupils  create  similar 
exercises  in  writing  names  for  numbers. 

•  Your  children  have  learned  the  standard 
symbols,  +,  — ,  X,  and  h-,  most  frequently  used  to 
denote  the  operations.  However,  these  are  not  the 
only  symbols  ever  used.  Multiplication,  in  particu¬ 
lar,  by  using  (  )  and  •  ,  is  denoted  very  frequently 
in  two  other  ways. 

Children  have  learned  2  X  7  =  14  as  a  way  to 
show  multiplication.  Another  way  to  show  the 
same  multiplication  is  with  parentheses  as  follows: 

(2)  (7)  =  14. 

Show  each  of  the  following  multiplications  by 
using  parentheses.  Then  find  the  number  for  n. 

8X7  =  n  10  X  8  =  n 

4X9  =  n  11  X  10  =  n 

6X7  =  12  9  X  12  =  ii 

9X8=n  10  X  12  =  n 


Find  the  number  for  n  in  each  of  the  following: 


48  =  (n)(6) 

72  =  (9)  (12) 

56  =  (h)(8) 

20  =  (h)(2)  (2) 


18  =  (n)(18) 

(4  +  2)  (5  +  2)  =  h 
(9  -  3)  (12  —  4)  =  h 
(27  -  22)  (n)  =  45 


Coordinate  Geometry 


The  children  have  learned  about  locating  points 
on  a  coordinate  grid.  They  have  learned  to  con¬ 
struct  and  interpret  bar  and  line  graphs.  The 
change  indicated  by  the  following  experiment  may 
be  shown  on  a  graph: 

You  will  need  a  small  foil  pie  tin  and  a  candle 
about  5  inch  in  diameter  and  2\  inches  high. 
Make  very  light  marks  on  the  candle  at  5-inch 
intervals.  Mount  the  candle  on  the  pie  tin  (with 
dripping  wax). 

Provide  each  child  with  a  duplicated  data  sheet, 
as  shown  below,  on  which  to  record  information 
during  the  experiment: 


Burning  a  Candle 

Length 
(in  inches) 

Time 
of  Day 

Burning 
Time  (minutes) 

9— 

Z2 

0 

oi 

z4 

2 

Have  all  pupils  record  the  length  of  the  candle 
and  the  time  of  day  when  you  light  the  candle. 
When  the  burning  candle  reaches  a  mark, 
record  the  length,  time  of  day,  and  burning  time 
in  minutes.  It  should  take  about  25  minutes  for 
the  candle  to  burn  completely. 

Prepare  and  duplicate  a  coordinate  grid.  Let 
the  vertical  axis  represent  Length  of  Candle  and  the 
horizontal  axis  represent  Burning  Time  in  Minutes. 
Have  all  children  use  the  coordinates  shown 
on  the  data  sheet  to  plot  the  points  shown  on  the 
grid.  Then,  have  them  join  the  points  shown. 
They  should  get  a  line  graph  that  records  the 
relationship  between  the  length  of  the  candle 
and  the  time  it  has  been  burning. 

Caution:  Try  to  avoid  drafts  or  air  movements 
in  the  room  during  the  experiment. 
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Ex.  12-17.  Write  the  missing  numeral. 


12.  Picture  A  is 
picture  B. 

6 

13.  2  =  i. 


as  long  as  a _ 

B 

15 


14. 


15.  Three  pages  is  f  of  150  pages. 

150 

16.  1  yard  =  36  inches,  so  1  inch  is  t  of  a  yard, 

36 

17.  The  numeral  in  mixed  form  for  five  and  seven 
tenths  is  _  ?_ .  5^ 


How  Well  Can  You  Compute? 

Computation  Test  7 


Rows  1-3.  Write  answers  on  folded  paper. 


a 

b 

C 

d 

e 

1. 

6,199 

2,018 

87 

4,979 

$47.96 

-  2,304 

X4 

X90 

-983 

+  30.89 

3,895 

8,072 

7,830 

3,996 

$78.85 

2. 

$0.49 

7,612 

3,165 

96 

$30.65 

X  17 

-  2,906 

X3 

X87 

-27.98 

$8.33 

4,706 

9,495 

8,352 

$2.67 

3. 

867 

4,010 

$0.79 

9,816 

$10.87 

+  4,138 

-954 

X68 

-  8,720 

x2 

5,005 

3,056 

$53.72 

1,096 

$21.74 

Ex.  4-11.  Copv.  divide,  and  check. 

80, R5 

1,930,R2 

720, R6 

$40.09,  R0 

4. 

9)725  5. 

3)5)792 

6.  7)5,046  7. 

2)$80.18 

98, R0 

1 ,765, R2 

273, R 1 

1 ,009,  R3 

8. 

6)588  9. 

5)8,827 

10.  6)1,639  11. 

GO 

00 

V* 

O 

Ex.  12-15.  Find  and  show  the  mean  average. 

12.  15,  8,  6,  9,  27,  37  17  13.  3,280  +  4,079  +  2,583  3, 

14.  427,  86,  389,  410  32s  15.  87,  95,  40,  65,  93  76 


*  Per-cent  scores  for  this  test  may  be  found  on  Teacher’s  Page  265. 


Finding  and  Using  Measurements 


Measuring  and  drawing  models  of  polygons  [O] 

1.  With  your  ruler,  find  and  record  on  the 
board  the  length  in  inches  of  each  side  of 

a.  triangle  ABC.  AB'  AC'  2";  BC'  2^"; 

b.  square  MNOP.  mn.  i  j\-  no,  ii";  op,  ii\  pm,  i  » 

c.  rectangle  DEFG.  DE<  ij";  ef,2-;fg,  if  ,-gd,2" 

d.  quadrilateral  HIJ K.  Hl'  4"; JK' 2"'- kh'2t 


1  n 


*  2.  If  the  sides  of  triangle  ABC  were  thought  of  as„ 
one  segment,  what  would  be  the  length  of  the  segment? A 
This  length,  which  is  the  distance  around  triangle  ABC , 
is  called  the  perimeter  of  triangle  ABC. 


3.  On  the  board,  using  your  answers  for  Ex.  1,  see 
if  you  can  find  the  perimeters  of  the  polygons  pictured. 

square  MNOP,  6";  rectangle  DEFG,  7";  quadrilateral  HIJK,  7" 

4.  Which  of  the  polygons  pictured  have  the  longest 

rectangle  DEFG  and  quadrilateral  HIJK  . _ i_  ar<~ 

perimeter?^  the  shortest  perimeter ?squa^  MnB  p 

268 

*  Understanding  perimeter  through  assigning  a  measurement  to  the  union  of 
the  line  segments  forming  the  closed  curve! 


Overview — Chapter  8 


This  last  chapter  of  the  grade-4  text  prepares  the 
pupil  for  more  advanced  work  with  fraction  num¬ 
bers  in  grade  5  by  introducing  now  some  really 
fundamental  lessons  on  addition  and  subtraction 
operations  with  these  numbers.  These  include 
examples  when  sums  are  less  than  1  and  also  when 
sums  are  greater  than  1. 

The  work  with  decimal  fractions  involves  at 
this  stage  merely  the  reading,  writing,  and  under¬ 
standing  of  the  values  shown  by  the  digits  in 
tenth’s  and  hundredths’  places  of  the  numerals. 

Work  with  whole  numbers  is  extended  now  to 
reading,  writing,  and  understanding  the  meaning 
of  5-,  6-,  and  7-place  numerals,  discovering  prime 
numbers,  and  subtracting  and  dividing  mentally 
by  making  use  of  expanded  notation  and  the 
distributive  property. 

Graphs  are  extended  now  to  show  two  line 
graphs  on  the  same  axes. 

The  work  in  geometry  is  extended  to  include 
finding  perimeters  of  polygons  and  drawing  pic¬ 
tures  of  polygons  according  to  specified  directions. 

•  Problem-Solving.  The  problems  in  Chap¬ 
ter  8  continue  to  require  a  knowledge  of  how  to 


work  both  1-  and  2-step  problems,  as  well  as  the 
techniques  which  have  been  emphasized  constantly 
throughout  the  text.  Extra  Problems  Sets  provide 
further  work.  For  the  first  time,  in  this  chapter 
there  are  some  problems  involving  operations  on 
fraction  numbers. 

•  Maintenance.  The  usual  sets  of  oral  and 
written  practice,  including  Extra  Examples  Sets, 
involving  all  four  fundamental  operations  continue 
to  maintain  mathematical  ideas  introduced  earlier 
in  the  text.  Exercises  in  making  change  from  as 
much  as  $5  provide  natural  situations  for  most 
pupils. 

•  Enrichment.  In  addition  to  the  Extra 
Activities  in  the  reservoir,  there  are  enrichment 
sections  for  those  who  have  the  time  to  expand 
their  arithmetic  experiences — more  work  with 
sequences,  more  work  in  using  the  ancient  Egyptian 
method  of  multiplying,  and  multiplying  by  re¬ 
naming  the  factor  by  which  we  multiply,  instead 
of  the  factor  multiplied. 

•  Testing.  Two  mid -chapter  tests  and  the  end- 
of-chapter  tests  provide  the  usual  means  for 
evaluating  pupil  progress  within  this  chapter. 


Teaching  Pages  268  and  269 


Pupil’s  Objectives 

(a)  To  learn  the  meaning  of  perimeter ;  (b)  to 

find  the  perimeters  of  polygons  and  (c)  to  draw 
pictures  of  polygons  when  the  lengths  of  the  sides 
are  known. 

Background 

Several  important  ideas  developed  previously 
in  geometry  and  in  measurement  are  brought 
together  in  this  lesson. 

Your  children  now  have  some  understanding  of 
the  similarities  and  differences  between  these 
polygons:  triangle,  quadrilateral,  square,  and 
rectangle.  Your  pupils  also  have  learned  to  assign 
a  number  as  the  measure  of  the  length  of  a  line 
segment.  Now,  pupils  will  assign  a  number  as  the 


measure  of  the  perimeter  of  a  selected  polygon. 
The  perimeter  is  the  total  length  of  the  line  seg¬ 
ments  which  make  the  polygon.  Consequently, 
until  special  methods  are  learned  later,  your  pupils 
can  determine  the  perimeter  by  finding  the  sum  of 
the  measures  for  the  line  segments  of  the  polygon 
and  using  that  sum  with  the  name  of  the  unit 
employed  for  measuring.  If  the  sum  is  20  and  the 
unit  is  the  yard,  the  perimeter  is  20  yards. 

Teacher’s  Preparation 

Each  child  will  need  a  ruler. 

In  preparation  for  the  Pre-Book  Lesson,  draw 
on  the  chalkboard  pictures  of  triangle  ABC  with 
segments  15",  12",  and  9"  in  length  and  rectangle 
FGHI,  12"  by  20". 
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Pre-Book  Lesson 

•  Refer  to  any  geometric  shapes  available  as 
teaching  aids  for  reviewing  these  important  ideas 
and  concepts: 

a.  A  line  segment  is  a  set  of  points. 

b.  A  line  segment  has  two  end  points. 

c.  Line  segments  may  be  joined  to  form  polygons. 

d.  Polygons  have  three  or  more  sides  (each  a 
line  segment). 

e.  A  triangle  is  a  polygon  with  three  sides. 

f.  All  polygons  with  four  sides  are  quadrilaterals. 

g.  The  rectangle  and  the  square  are  special 
types  of  quadrilaterals. 

•  Review  the  using  of  capital  letters  to  name 
polygons. 

•  Ask  a  child  to  go  to  the  chalkboard  and 
measure  the  longest  side  of  the  triangle  shown 
there.  Then,  have  that  child  show  a  line  segment 
that  has  the  same  length.  (Have  him  place  it  hori¬ 
zontally  below  the  triangle  picture,  allowing  enough 
space  beside  it  so  that  it  may  be  extended  to  show 
the  lengths  of  the  other  two  sides  of  the  triangle.) 
Name  the  pictured  line  segment  like  the  long  side 
of  the  triangle  picture  (AB,  for  example). 

Ask  another  child  to  measure  the  middle-length 
side  of  the  pictured  triangle  (BC,  for  example)  and 
show  a  line  segment  the  same  length  extending 
to  the  right  of  the  first  one  shown.  Continue  this 
procedure  for  the  shortest  side.  You  should  have 
pictured,  horizontally,  a  line  segment  something 
like  the  one  shown  below. 

• - - - - - - - - 

A  B  C  A 

Ask  a  child  to  measure  the  length  from  A  to  A. 
Elicit  from  the  class  that  the  measure  of  the  length 
of  the  line  segment  shown  below  the  triangle  should 
be  the  same  as  the  measure  of  the  length  found 
by  adding  the  measures  for  the  three  sides  of  the 
triangle.  Check  to  see  if  this  is  true.  Use  the  term 
perimeter  fbr  this  length. 

•  Go  through  the  same  procedure  in  determining 
the  perimeter  of  the  rectangle  shown  on  the  chalk¬ 
board.  Be  sure  to  have  pupils  state  in  their  own 
words  that  the  perimeter  of  any  polygon  is  equal  to 
the  sum  of  the  measures  for  the  lengths  of  the  sides 
of  the  polygon. 
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Using  the  Text  Pages 

•  Direct  the  work  of  the  children  very  carefully. 
Since  half  inches  are  involved,  pupils  may  need 
some  help;  but  pupils  know  that  two  halves  are  * 
equal  to  one  whole.  Pupils  may  think  of  the  perim¬ 
eter  as  the  distance  traveled  from  any  point  in  the 
polygon,  going  around  the  polygon,  and  returning 
to  the  point  of  departure. 

•  In  the  written  work,  ask  children  to  be  as 
accurate  as  possible.  Provide  3"  X  5"  cards  for 
children  to  use  in  making  square  corners. 

•  In  Ex.  10  and  11,  any  number  of  possibilities 
may  result.  There  is  no  one  correct  answer. 

Individualizing  Instruction 

•  Slower  learners  may  need  additional  work  in 
finding  the  perimeters  of  polygons  by  measuring 
sides  of  physical  models  of  geometric  shapes. 
Or,  you  may  duplicate  one  or  two  pages  of  pictures 
of  polygons  of  varying  sizes  and  shapes  and  have 
these  children  find  the  perimeters. 

•  More  capable  children  may  extend  their  under¬ 
standing  of  triangles  and  relationships  of  the 
lengths  of  the  sides  by  working  the  following  in¬ 
stead  of  or  in  addition  to  Ex.  10  and  11: 

Ex.  10.  Draw  a  picture  of  a  triangle  with  the 
2"  side 

a.  as  the  longest  side. 

b.  as  the  shortest  side. 

c.  as  the  middle-length  side. 

d.  equal  in  length  to  one  other  side. 

e.  equal  in  length  to  both  other  sides. 

Ex.  11.  a.  Draw  a  picture  of  a  triangle  so  that 
two  sides  are  lj"  and  2",  respectively,  and  form  a 
square  corner.  What  is  the  length  of  the  third 
side?  (If  drawn  carefully,  the  third  side  should 
be  long.) 

b.  Draw  a  picture  of  a  triangle  so  that  two  sides 
are  3"  and  4",  respectively,  and  form  a  square 
corner.  What  is  the  length  of  the  third  side?  (5") 

This  3,  4,  5  relationship  of  numbers  for  the 
lengths  of  sides  of  a  triangle  will  always  be  true,  if 
a  corner  is  square.  Perhaps  some  children  can 
draw  pictures  of  larger  triangles  using  lengths 
whose  measures  are  multiples  of  3,  4,  and  5. 

•  More  capable  children  will  enjoy  working  Extra 
Activity  126  at  this  time. 


[w] 

5.  Use  your  ruler  and  the  square  corner  of  a  sheet 
of  paper  to  draw  a  picture  of 

a.  a  rectangle  having  two  sides  each  about  1  inch 
long  and  two  sides  each  about  2  inches  long. 

b.  a  rectangle  having  two  sides  each  about  li  inches 
long  and  two  sides  each  about  2  inches  long. 

c.  a  square  having  sides  about  2  inches  long. 

6.  Find  the  perimeters  of  the  polygons  for  Ex.  5. 

a.  6"  b.  7"  c.  8" 


■ . 

T 

Y 

Z 

Y 

. 

.  '  ' 

• 

S 

V 

W  K 

7.  Carefully  measure  the  sides  of  the  rectangles 
,  ^  i  •  rstu, 6" 

shown  above.  Then  find  the  perimeters.  vwxy,  s\ 

KOMZ,  5-i" 


8.  On  your  paper  show  line  segment  ST  pictured 
above  and  then  show  a  square  having  ST  as  one  side. 

9.  Show  a  square  having  each  side  the  length  of 
segment  UV. 

10.  Draw  a  picture  of  a  triangle  that  has  one  side 

r  it  *  j  Answers 

2  inches  in  length.  Write  measurements  ol  all  sides  •  will  vary. 

11.  Show  a  triangle  with  two  sides  lJ  inches  and 
1  inch  long.  What  length  has  the  third  side? 

•  Extra  Activity.  Work  Set  126. 
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A  sj  l 

Hi  O 

3!  2 

2j  6 

1  9  2 

6  4  0 

8  312 

B 

32 

26 

192 

64 

832 

C 

I) 

43 

43 

74 

74 

172 

172 

3  010 

3  01 

3,182 

3,182 

Showing  Partial  Products  in  Short  Form 

Omitting  zero  [O] 

1.  John  has  found  that  he  rides 
his  bicycle  an  average  of  32  miles 
a  week  to  and  from  school.  In  26 
weeks,  how  many  miles  will  he  use 
his  bicycle  this  way?  26  X  32  =  n 

a.  Ex.  A.  Is  there  anything  new  in 
the  multiplication  shown?  No 

b.  Ex.  B.  Does  the  2  in  26  mean 
“2  tens”  or  “2  ones”?  2  tens 

c.  In  Ex.  B,  why  is  the  4  of  64  written  in  ten’s 

The  64  in  this  position  shows  64  tens.  64  fens  -s  fhe  product  of 

column?  A  What  does  it  mean?  2  tens  x  32. 

d.  What  has  been  done  to  shorten  the  work 

in  Ex.  B?  Th  e  0  has  been  omitted. 

e.  Does  the  second  partial  product  of  Ex.  B 
mean  the  same  as  the  second  partial  product 

Y  es 

r  t*  a  a  t? _ i  •  640  ones  and  64  tens  are  two  names 

of  Ex.  A? A Explain.,  for  the  same  number. 

2.  For  74  X  43  =  n,  study  the  multiplication 
shown  in  Ex.  C  and  D.  How  is  the  work 

.  j  •  T'  ta  *\  The  final  0  is  omitted  for  the 

shortened  in  Jbx.  V  t  second  partial  product. 

a.  Does  the  7  in  74  mean  “7  tens”  or 
“7  ones”?  i  tens 

b.  Does  the  second  partial  product  of  Ex.  D 
mean  the  same  as  the  second  partial  product  of 

Yes 

A^vnlniti  301  tens  and  3010  are  two  names 
-hX.  L  .  '  liXplain.  jor  tbe  same  number. 


*  3.  Can  you  think  of  any  reason  why  we  must  write 
the  final  0  in  showing  the  second  partial  products  in 
Ex.  B  and  Ex.  D?  No 

270 

*  The  zero  may  be  written  in  one’s  place  to  emphasize  that  the  second 
partial  product  is  a  number  of  tens,  but  the  position  in  which  the  second 
partial  product  without  zero  is  shown  indicates  that  it  is  a  number  of  tens. 
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Pupil’s  Objectives 

(a)  To  learn  to  show  the  second  partial  product 
without  0  in  one’s  place;  and  (b)  to  have  written 
practice  in  writing  the  shorter  algorithm. 

Background 

Writing  a  0  in  one’s  place  of  the  numeral  for  the 
second  partial  product  is  relatively  unimportant 
in  finding  the  final  product.  Its  importance  rests 
in  the  understanding  that  may  result  from  placing 
the  0  in  one’s  place  to  help  show  that  the  partial 
product  actually  is  a  number  of  tens.  Otherwise, 
some  children  show  the  partial  product  as  a  number 
of  ones. 

The  child  who  understands  the  placement  of  the 
numeral  for  the  second  partial  product  and  can 
work  without  writing  a  0  in  one’s  place  is  pro¬ 
gressing  very  nicely  in  mathematical  maturity. 

|  Although  he  may  be  using  this  form  from  habit,  it 
is  likely  that  its  use  represents  an  understanding  of 
the  use  of  place  value  in  indicating  a  number. 
However,  the  child  who  continues  to  write  the  0 
in  one’s  place  is  at  no  disadvantage  in  finding  the 
product  and  should  not  be  forced  to  discontinue 
writing  the  0  if  he  finds  security  in  writing  it. 
When  multiplying  with  two  4-place  numerals,  its 
use  might  help  in  determining  the  place  of  the 
numerals  for  the  partial  products. 


With  0's 

Without  0’s 

5,474 

5,474 

X  6,293 

X  6,293 

16  422 

16  422 

492  660 

492  66 

1  094  800 

1  094  8 

32  844  000 

32  844 

The  greater  the  number  by  which  we  multiply, 
the  more  complex  the  writing  of  0’s  can  become. 
And,  the  writing  of  0’s  can  be  just  as  mechanical 
as  any  other  skill.  Therefore,  it  is  more  appropriate 
to  build  understanding  of  why  we  show  each  paitial 
product  in  a  particular  position  and  write  the  0  s 
only  as  an  aid  to  help  in  building  that  under¬ 
standing. 


Pre-Book  Lesson 

•  Write  on  the  chalkboard  an  example  like 
64  X  43.  Ask  several  children  to  go  to  the  board, 
copy  the  example  in  vertical  form,  and  write  the 
work  to  show  the  partial  products.  Have  the  others 
do  the  written  work  at  their  desks. 

•  Discuss  the  written  work.  Have  pupils  tell 
each  partial  product  they  have  shown,  how  it  was 
obtained,  and  how  it  is  related  to  the  number  by 
which  they  multiplied.  Be  sure  to  discuss  0  in 
one’s  place  for  the  second  partial  product.  Have 
pupils  tell  what  the  0  means.  Elicit  a  statement  to 
the  effect:  “The  zero  helps  to  show  the  partial 
product  as  a  number  of  tens.” 

•  Ask  children  to  watch  closely  while  you  work 
the  same  example  again,  leaving  out  0  in  one’s 
place.  Have  pupils  tell  how  your  work  is  different 
from  the  way  they  worked  the  example.  (Of  course, 
the  only  difference  is  the  omitted  0.) 

Discuss  the  importance  of  showing  the  second 
partial  product  as  a  number  of  tens  by  the  position 
of  the  numeral.  See  if  pupils  can  tell  why 
the  258  in  your  example  is  shown  as  a  43 
number  of  tens.  Ask,  “In  what  position  X  64 
is  the  6?  the  7?  Do  you  think  8  is  in  the  172 
same  position  as  the  6  and  the  7?”  Bring  2  58 

out  the  idea  that  the  8  is  written  directly 
below  the  6  which  is  in  ten’s  place. 

Check  the  examples  written  on  the  board  by  the 
children.  Select  one  that  is  especially  neat  and 
straight  in  alignment.  Ask  the  child  to  erase  the 
0  in  one’s  place  and  see  if  it  makes  any  difference 
in  the  numbers  being  shown. 

•  You  may  wish  to  work  another  example  in  this 
same  way  before  turning  to  the  text  page. 

Using  the  Text  Pages 

•  The  oral  work  in  Ex.  1-3  should  move  along 
in  much  the  same  way  as  the  Pre-Book  discussion. 

•  In  Ex.  4  and  5,  the  0’s  in  the  numerals  for 
the  partial  products  that  must  be  written  are  dis¬ 
cussed.  It  would  be  unfortunate  for  pupils  to  get 
the  idea  that  a  0  need  never  be  written  for  a  partial 
product.  Be  sure  to  analyze  these  two  special  cases 
carefully  and  thoroughly. 
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•  Ex.  6  is  a  review  of  checking  multiplication 
work. 

•  Assign  the  written  work  in  Ex.  7-24  with  the 
suggestion  that  pupils  show  the  second  partial 
product  without  writing  0  in  one’s  place.  If  a 
pupil  finds  that  he  wants  to  continue  writing  0, 
suggest  that  he  try  both  ways.  Perhaps  he  can 
work  Ex.  7-14  with  the  0  and  then  Ex.  15-22 
without  the  0,  if  he  wishes. 

Individualizing  Instruction 

•  Check  the  work  of  pupils  as  they  are  doing 
the  written  assignment.  If  a  child  is  having  dif¬ 


ficulty  in  showing  the  second  partial  product  in 
the  proper  place,  some  type  of  reteaching  will  be 
necessary.  For  many  children,  omitting  0  in  one’s 
place  will  not  be  as  great  a  source  of  difficulty  as 
other  aspects  of  the  multiplication  work  (knowing 
the  M.  facts  or  ability  to  rename  and  remember). 

•  You  may  wish  to  use  Extra  Examples  Sets  81 
and  82,  as  suggested  at  the  bottom  of  text  page  271. 
The  use  of  these  two  sets  of  extra  examples  was 
suggested  previously  on  pages  253  and  255  re¬ 
spectively.  Now,  the  purpose  is  to  give  children 
more  written  practice  in  multiplication  in  which 
the  0  is  omitted  in  the  numeral  for  the  second  par¬ 
tial  product. 


NOTES 
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*  In  multiplying  80,  a  0  is  necessary  in  the  numeral  for  both  the  first  and 
the  second  partial  products  to  show  the  product  of  the  ones  each  time. 


4.  For  16  X  4 5  =  why  do  we  keep  the  0  i 
first  partial  product  shown  in  Ex.  E?  1UV»"u'ho°  ™ 

5.  For  68  X  85  =  w,  study  the  work  in  Ex.  F  t 

a.  Why  do  we  keep  the  0  for  the  first  partial  pr< 

It  is  needed  to  show  the  produ 

b.  For  the  second  partial  product  in  Ex.  G,  v 

_  .  t  -To  show  the  product  for 

we  keep  one  0,  but  not  the  other? number  of  tens,  one  o  is 

but  not  the  other. 

When  you  multiply  by  tens,  for  the 
partial  product  shown,  the  right-hand 
digit  may  show  tens. 

6.  Check  the  product  for  73  X  54  =  3,942 
by  finding  the  product  for  its  reverse.  54x73=3,942 


Ex.  7-22.  Copy,  and  multiply.  Omit  0  in  showing  a 
partial  product  whenever  you  can.  Check  your  work.  ^  ^ 


7. 

59  X  8  1  4,779 

~k 

11. 

27  X  802,160 

15. 

65  X  966,240 

19. 

96  X  60 

4,674 

8. 

84  X  685,712 

12. 

13  X  861,118 

16. 

37  X  692,553 

20. 

57  X  82 

1,330 

9. 

20  X  78 1,560 

13. 

59  X  754,425 

17. 

18  X  721,296 

21. 

38  X  35 

1,880 

10. 

53  X  975,i4i 

14. 

28  X  952,660 

18. 

91  X  37  3,367 

22. 

94  X  20 

Write  your  work  for  problems  23  and  24. 

23.  What  is  the  total  weight  of  27  bags  of  coal  if  the 
mean-average  weight  of  each  bag  is  54  pounds?  1,45s  pounds 

24.  If  there  are  48  toy  animals  in  a  box,  how  many 
toy  animals  are  there  in  36  boxes?  1,72s  toy  animals 

#  Extra  Examples.  Work  Sets  81  and  82  using  the 
short  form. 


:or  the 


■  r 


md  G. 
oduct? 

ct  for  ones . 

4iy  do 

tens  as  a 
needed 


[W] 
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Do  You  Like  to  Try  New  Things? 

Enrichment;  Egyptian  method  of  M.  [w] 


1  X  14  =  14 

2  X  14  =  28 
4  X  14  =  56 
8  X  14  =  112 

16  X  14  =  224 


On  page  263  you  learned  how  to  multiply  2  by 
any  number,  using  a  table  in  which  is  shown  the 
multiplication  of  1x2,  then  2x2,  then  4x2, 
and  so  on. 

1.  At  the  left  is  shown  multiplication  of  tens 
and  ones,  using  the  same  kind  of  table. 


6 

• 

12  X 

16. 

8  + 

4  = 

12 

8  » 

16 

=  128 

128 

4  x 

16 

=  64 

64 

272 

192 

a.  Think  how  this  table  was  made, 
b.  Suppose  you  must  multiply  14  by  12.^12  =  8  +  4_?_ 
In  the  table,  8  X  14  =  _?_ ;  4  X  14  = 

Add  the  products  found.  Does  12  X  14  equal  168, 
the  sum  of  the  two  products  found  above? Yes 

Y  es 

2.  For  18  X  14  =  «,  can  18  be  renamed  16  +  2? 
Which  two  examples  in  the  table  would  you  use  to  find 
the  product  of  18  X  14?162x  14= 224  28+224=252 


3.  For  24  X  53  =  w,  make  a  table,  starting  with  1  X  53 
and  ending  with  16  X  53. 

a.  To  use  the  table,  24  can  be  renamed  16  +  8?-. 

b.  Find  the  product  for  24  X  53  by  using  your  table. 

16x53=848;  8x53  =  424;  848  +  424=  1,272 


4.  For  26  X  36  =  n,  think  how  to  make  the  table  you 
will  need.  Then  write  it. 

a.  Can  you  rename  26  to  be  16  +  8  +  2?  Yes 

b.  Find  the  product  for  26  X  36  by  using  your  table. 

16x36  =  576;  8x36  =  288;  2x36=72  576 

5.  For  9  x  47  =  n,  make  and  use  a  table. 

376  +  47  =  423 


8x47=376 
1x47=  47 


936 


Make  tables.  Then  find  the  products  for  Ex.  6-9. 

256  240 

7.  14  x  32.  J4_  8.  21  X  15.  9.  24  X  19. 

8+4+2=  14  448  16+4+  1  =  21  315  16+8=24  y 

(Make  5  examples  for  each  table  and  find  the  products. 

8*  32=  256;  4  x  32=  128;  2  x  32=  64  16  *  19=  304;  8  x  19=  152' 

16x  15  =240;  4x15  =  60;  1x15=15  304 


Answers  will  vary. 


456 
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Pupil’s  Objective 

To  learn  more  about  the  ancient  Egyptian 
method  of  multiplication  by  doubling. 

Background 

This  page  is  an  extension  of  the  lesson  on  text 
page  263.  In  all  probability,  pupils  will  be  able 
to  proceed  with  the  work  on  this  page  independ¬ 
ently.  To  assure  understanding,  you  may  wish 
to  have  a  short  oral  lesson  in  which  you  help 
pupils  use  the  Egyptian  system  in  multiplying  tens 
and  ones. 

Pre-Book  Lesson 

•  Write  on  the  board  an  example  like  18  X  12 
and  comment:  “Suppose  an 
Egyptian  wanted  to  find  the 
the  product  of  eighteen  12’s. 

First  he  would  show  one  12 
like  this.”  Begin  to  construct 
a  table.  Review  the  important 
idea  that  the  ancient  Egyptian 
doubled  each  time  to  find  the  next  product. 

Point  to  the  table  and  say,  “If  we  double  again, 
how  many  12’s  will  that  be?  We  want  to  find  just 
eighteen  12’s.  Does  anyone  see  how  to  find 
eighteen  12’s?”  If  pupils  need  a  hint,  say,  ‘  The 
table  shows  sixteen  12’s.  How  many  more  12’s 
would  make  eighteen  12’s?”  Guide  pupils  to  use 
the  table  to  find  that  (16  X  12)  +  (2  X  12)  = 
18  X  12. 


1 

X 

12 

=  12 

2 

X 

12 

=  24 

4 

X 

12 

=  48 

8 

X 

12 

=  96 

16 

X 

12 

=  192 

•  Ask,  “If  we  wanted  to  find  twenty  12’s,  how 
could  we  work?”  You  may  wish  to  ask  the  same 
question  for  1 1  X  12;  25  X  12;  15  X  12;  29  X  12; 
and  so  on. 

Using  the  Text  Page 

One  kind  of  assignment  .might  be  to  have  chil¬ 
dren  merely  write  the  table  needed  for  each 
example  in  Ex.  6-9.  Then,  you  could  conduct  an 
oral  lesson  on  how  to  find  the  product  wanted 
before  assigning  the  written  lesson. 

Keep  in  mind  that  finding  the  product  is  not  as 
important  as  understanding  the  doubling  idea 
and  then  using  the  distributive  principle  in  finding 
the  various  partial  products  that  will  lead  to  the 
final  product  desired. 

Individualizing  Instruction 

For  each  example,  show  the  way  the  number  by 
which  you  multiply  may  be  renamed  in  the 
Egyptian  system  to  find  the  product.  (Indicate  to 
pupils  the  renaming  for  the  first  example,  as  shown 
below.) 

a.  6  X  32  (4  +  2) 

b.  7  X  32  _  (4  +  2  +  1) 

c.  11  X  49  _  (8  +  2  +  1) 

d.  21X83  _  (16  +  4  +  1) 

e.  44  X  29  _  (32  +  8  +  4) 

f.  33  X  54  _  (32  +  1) 

g.  15X24  _  (8 +  4  +  2  +  1) 


NOTES 
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Pupil’s  Objectives 

(a)  To  learn  to  interpret  a  graph  on  which  two 
sets  of  information  are  recorded;  and  (b)  to  have 
oral  practice  in  mixed  computation. 

Background 

Very  frequently,  two  or  more  sets  of  data  are 
recorded  in  a  table,  a  graph,  or  a  chart.  This  is 
especially  true  of  line  graphs,  because  it  is  easy 
to  show  marks  of  different  colors  for  the  sets  of 
data  recorded.  For  example,  the  average  monthly 
rainfall  in  Hawaii  could  be  compared  with  the 
average  monthly  rainfall  in  Arizona  by  showing  a 
red  line  graph  and  a  blue  line  graph,  respectively, 
using  the  same  axes  and  grid. 

The  line  graph  is  a  very  effective  device  for 
recording  change  of  any  kind.  In  this  lesson,  the 
amount  of  money  placed  in  a  savings  account  each 
month  is  recorded  for  two  different  men.  In  this 
instance,  red  and  blue  marks  are  shown  to  repie- 
sent  the  savings  of  the  two  men.  Other  ways  could 
just  as  well  have  been  used  (see  the  Pre-Book 
Lesson) . 

Recording  change  is  an  important  mathematical 
idea  that  will  be  pursued  in  many  ways  by  your 
more  mathematically  inclined  youngsters  as  they 
progress  through  school.  It  is  especially  important 
that  they  develop  the  idea  about  the  pairing  of 
bits  of  information.  Change  takes  place  as  a  result 
of  one  or  both  members  of  a  pair  either  increasing 
or  decreasing.  Some  kinds  of  change  take  place  at 
a  uniform  rate,  while  other  types  of  change  are 
rather  erratic.  In  this  lesson  we  focus  on  change 
of  the  latter  type. 

Pre-Book  Lesson 

•  You  may  have  pupils  conduct  an  experiment 
in  which  they  check  and  record  the  temperature 
at  each  hour  of  the  day  from  7  a.m.  to  7  p.m.  Use 
the  information  for  constructing,  on  the  chalk¬ 
board,  a  line  graph  which  shows  these  tempera¬ 
tures.  Show  the  temperatures  on  the  vertical 
axis  and  the  hours  of  the  day  on  the  horizontal 


axis.  Since  your  children  have  studied  and  shown 
line  graphs  before,  this  should  be  review  work. 

•  If  the  information  is  available,  record  on  the 
same  grid  system  the  changes  in  temperature  for  a 
day  in  December.  Make  sure  there  is  considerable 
contrast.  If  such  information  is  not  available,  i 
make  up  a  temperature  for  each  hour  that  would 
be  reasonable  for  a  day  in  December. 

•  Ask  children  to  tell  ways  in  which  the  two 
different  line  graphs  could  be  shown  so  that  we 
would  be  able  to  distinguish  between  them.  On 
the  board  it  would  be  easy  to  use  chalk  of  two 
colors,  but  consider  other  possibilities  such  as  dots, 
dashes,  x’s,  and  so  on. 

•  Discuss  the  two  line  graphs  by  asking,  “At 
what  time  does  the  lowest  temperature  occur? 
Between  what  two  times  does  the  greatest  difference 
in  temperatures  occur?”  and  so  on. 

Using  the  Text  Page 

•  After  the  Pre-Book  Lesson,  the  oral  discussion 
about  the  line  graph  should  be  rather  easy.  Be 
sure  to  stress  the  idea  that  the  line  graph  shows 

change. 

•  The  exercises  at  the  bottom  of  the  page  may 
be  used  for  either  oral  or  written  work.  You  may 
have  children  work  with  partners  and  say  the 
answers  to  each  other. 

Individualizing  Instruction 

All  pupils  may  gather  information  of  special  local 
interest  which  involves  change  of  some  type. 
For  example,  the  temperature  at  each  hour  of  the 
day  could  be  recorded  for  a  week.  Then,  the 
average  of  the  temperatures  for  each  hour  could 
be  calculated  and  the  averages  shown  in  a  line 
graph.  In  an  encyclopedia,  pupils  will  find 
listed  the  averages  of  rainfall  for  states  of  the 
United  States  and  for  countries  of  the  world. 
Several  of  these  could  be  selected  and  shown  in  a 
line  graph.  Or,  it  is  possible  that  a  drive  of  some 
kind  is  under  way  in  your  city  or  town,  and  the 
amount  of  money  collected  each  day  for  a  few 
days  could  be  shown. 
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Reading  Two  Stories  from  a  Graph 

Line  graphs  [O] 

The  two  line  graphs  show  the  changes  in  monthly 
savings  of  two  men  from  January  through  June. 

The  blue  line  graph  shows  changes 
in  Mr.  Town’s  monthly  savings. 

1.  How  much  did  Mr.  Town  save 

$30  .  $20  $50 

in  January?  in  April?  in  May? 


2.6What  were  his  savings  in  Febru¬ 
ary?  Can  you  guess  reasons  why  they  j 

( 

may  have  been  so  large?  Answers  wi  II  vary .  ^ 

3.  Whart  happened  to  his  savings 
in  June?  Again,  can  you  think  why?v 

Answers  will  vary. 

4.  Find  out  other  interesting  things 
about  Mr.  Town’s  savings,  and  tell 
them  to  the  class,  a  nswer s  will  vary . 

5.  The  red  line  graph  shows  changes  in  Mr.  Breck’s 
monthly  savings.  Tell  interesting  things  the  graph  shows. 

6.  Compare  both  savings  in  February;  March;  June. 

Feb. 

•  Extra  Activity.  Work  Set  127.  mj.  Breck-$6o 


ZA 

L 

/ 

V 

K 

V 

* 

\ 

<  > - 

\  \ 
\ 

\ 

\ 

M.r.  Town’s  Savii 

Igs 

_ _  Mr.  Breck’s  Savings 

1  1 _ 1 - \ 

Jan.  Feb. 


Mar.  Apr. 
Month 


May  June 


Mar. 

$60 

$30 


June 

$80 

0 


Oral  Practice 

A.,S.,M.,D.  [O] 

Say  the  answer  for  each  example. 

1.  (4  X  9)  -  (7  X  3)  is  5.  (63  -f  9)  +  (4  X  6)  31 

2.  (72  a  8)  X  (3  X  3)  si  6.  (64  f8)-  (56  -f  7)  0 

3.  (7  X  0)  -  (14  -  14)  0  7.  4  X  (2  +  3  +  6)  44 

4.  (52  -  10)  -  (32  +  10)  0  8.  (7  X  4)  +  (5  X  8)  68 
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Making  Change 


From  as  much  as  $5  [O] 


1.  At  the  stall  at  the  Farmers’  Market,  Mrs.  Cook 
bought  vegetables  costing  77 <£.  In  making  change  from 
1  dollar,  the  clerk  said,  “77  cents,  78,  79,  80,  90,  1  dollar.” 
What  coins  did  the  clerk  give  her,  and  in  what  order?  v 

3  cents,  2  dimes 


cents 
rs . 


2.  If  Mrs.  Cook  had  paid  for  her  vegetables  with  a 
$2  bill,  what  other  piece  of  money  would  the  clerk  have 
given  her,  and  what  would  he  have  said?A  dollar  bm.  •• 77  ce 

°  78,  79,  80,  90,  1  dollar,  2  dolla 

3.  At  the  stall,  Mrs.  Prince  paid  for  63 0  worth  of 
vegetables  with  a  $2  bill.  The  clerk  counted  out  the 
change,  “63  cents,  64,  65,  75,  1  dollar,  2  dollars.” 

a.  Tell  the  money  he  gave  her  and  what  he  said,  a 

b.  Why  did  the  clerk  count  the  coins  first?  s  ee  bottom  margin. 


4.  For  vegetables  costing  $1.38,  to  how  many  dollars 
would  you  count  out  coins  before  counting  any  bills? 
a.  given  a  $2  bill  $2.00  b.  given  a  $5  bill  $2.00 


5.  To  how  many  dollars  would  you  count  out  coins 
before  counting  dollar  bills  for  payment  of 

a.  $3.93?$4-°o  b.  $2.65? $3.00  c.  $4.46?$s.oo  d.  $1.6^? 

3b.  To  count  out  change,  the  clerk  begins  with  the  cost  and  then  names 
coins  and  bills  (according  to  value  from  least  to  greatest). 
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Pupil’s  Objectives 

(a)  To  learn  to  make  change  for  amounts  up  to 
$5.00;  and  (b)  to  have  written  practice  in  mixed 
computation. 

Background 

The  skill  of  making  change  is  simple  once  it 
has  been  demonstrated  and  pupils  generally  enjoy 
learning  about  it.  The  principle  involved  is  based 
on  the  idea  that  correct  change  can  be  found  by 
starting  with  the  amount  of  the  purchase  and 
counting  up  to  the  amount  of  money  given  for  that 
purchase.  Of  course,  this  is  accomplished  best  by 
using  the  fewest  coins  and  bills. 

Your  pupils  have  had  experience  in  counting  by 
l’s,  5’s,  and  10’s.  They  have  not  been  taught 
formally  how  to  count  by  25’s  or  50’s,  but  in  all 
probability  most  children  have  had  informal 
experiences  in  counting  money  by  25’s  and  50’s. 
You  will  need  to  be  cognizant  of  pupil  ability  to 
count  this  way. 

Teacher’s  Preparation 

If  you  have  a  box  of  toy  money*  available,  it 
can  be  used  to  good  advantage  in  helping  children 
learn  to  count  change.  Or,  perhaps  a  small  amount 
of  money  in  cents,  nickels,  dimes,  quarters,  half 
dollars,  and  dollar  bills  can  be  obtained  for  this 
purpose. 

Pre-Book  Lesson 

•  Ask  children  if  they  have  observed  the  way 
clerks  in  most  stores  count  change  when  they 
give  money  back  for  a  purchase  made.  See  if 
pupils  can  describe  or  explain  the  method  used  by 
the  clerk  after  you  pose  the  following  example: 
“Suppose  I  bought  something  that  cost  57^. 
I  gave  the  clerk  a  dollar  bill.  Show  how  the  cleik 

would  count  my  change.” 

•  Have  various  children  demonstrate  counting 
the  change  with  other  examples  similar  to  the  one 
suggested  above.  Each  time,  have  a  child  go  to  the 
board  and  work  the  computation  (subtraction)  to 

*See  16,  page  xix. 


confirm  the  answer.  Make  sure  the  children  see 
that  “counting  up”  will  determine  the  correct 
change  and  that  it  is  much  faster  and  easier  than 
subtracting. 

•  Demonstrate  the  counting  of  change  for  situ¬ 
ations  in  which  the  clerk  is  given  $2.00,  $3.00,  and 
$5.00.  Many  children  will  not  know  about  the 
two-dollar  bill,  since  it  is  not  too  common  in  some 
places.  It  would  be  well  to  use  the  two-dollar-bill 
situation  in  order  to  give  experience  in  counting 
up  from  67^,  and  so  on,  to  the  $2.00  level.  Of 
course,  counting  to  the  $3.00  level  will  occur  only 
with  purchases  greater  than  $2.00. 

Using  the  Text  Pages 

•  Use  the  toy  money  (or  actual  coins)  to  demon¬ 
strate  each  situation  in  Ex.  1-5.  There  is  no  one 
correct  way  for  counting  out  the  change.  For 
example,  in  counting  from  57  to  75^,  it  would  be 
easier  to  begin  by  counting  cents  to  60.  From  60 
we  could  count  by  5  to  65  and  then  by  10  to  75. 
However,  some  children  may  prefer  to  count  from 
60  by  10  to  70,  and  then  by  5  to  75.  In  either  case, 
the  main  objective  is  to  get  to  75. 

•  After  Ex.  6-14  have  been  discussed  and  demon¬ 
strated  to  confirm  the  results,  pupils  may  write 
the  change  received  as  follows.  In  Ex.  9,  the  cost 
is  59  ^  and  the  amount  paid  is  $2.00.  The  child 
would  write  “1  f  -j-  5^  -j-  10^  +  25^  +  $1.00”  to 
indicate  the  change  received.  Write  an  example 
like  this  on  the  board  as  a  guide.  Then,  have 
pupils  add  to  determine  the  total  of  the  change 
received. 

•  The  maintenance  practice  work  at  the  bottom 
of  page  275  covers  most  computational  skills 
learned  thus  far  in  the  program. 

Individualizing  Instruction 

Organizing  a  classroom  store  can  provide  a 
valuable  application  for  mathematical  skills  as 
well  as  be  the  center  for  good  learning  experiences 
in  other  facets  of  your  curriculum.  It  is  essential 
to  find  applications  of  the  mathematical  skills 
your  pupils  are  building.  A  contrived  situation 

Teacher’s  Page  274 


like  a  classroom  store  is  very  interesting  to  children 
at  this  age  and  may  be  used  in  many  ways. 

Children  may  pretend  to  buy  items  from  the 
store,  using  toy  money.  The  clerk  must  count  out 
change  for  the  buyer.  If  the  buyer  notices  a  mis¬ 
take  in  the  change  counted,  he  must  call  it  to  the 
attention  of  the  clerk. 

Practice  in  all  four  operations  is  possible  in 
finding  the  cost  of  several  items,  determining  the 
average  cost,  finding  the  difference,  and  so  on. 
You  can  prepare  a  problem-solving  lesson  based 
on  the  data  possible  in  the  store  situation. 

Pupils  may  work  with  partners;  one  giving  a 
price  and  the  amount  paid,  the  other  telling  how 
to  count  out  the  change. 

Looking  Ahead 

In  the  near  future,  your  pupils  will  be  intro¬ 
duced  to  prime  numbers.  They  will  learn  about 
prime  numbers  in  terms  of  the  factors  of  the  num¬ 
bers.  At  this  time  it  would  be  appropriate  to 
consider  some  of  the  following  activities  to  extend 
pupils’  knowledge  and  understanding  of  factors  in 
general : 

•  The  children  have  learned  about  factors  and 
products.  They  know,  for  example,  that  2  is  a 
factor  of  6;  that  3  is  a  factor  of  6.  They  should 


begin  now  to  think  of  1  as  a  factor  of  any  number 
and  a  number  as  a  factor  of  itself.  Therefore,  the 
set  of  factors  of  6  is  {1,  2,  3,  6}. 

•  Have  pupils  show  the  set  of  factors  for 

8  10  18  24  30  36 


•  If  two  numbers  have  the  same  factor,  it  is  called 
a  common  factor  of  the  two  numbers.  For  example, 
2  is  a  common  factor  of  6  and  8.  Have  pupils  show 
a  common  factor  (other  than  1)  for  each  of  the 
following  pairs  of  numbers: 

6  and  9  15  and  27 

10  and  15  16  and  36 

14  and  20  24  and  32 

21  and  35  15  and  45 


•  Some  pairs  of  numbers  have  two  or  more 
common  factors.  For  example,  8  and  12  have  the 
common  factors  1,  2,  and  4.  The  greatest  factor 
common  to  two  or  more  numbers  is  called  the 
greatest  common  factor  of  the  numbers.  Have  pupils 
show  common  factors  of  the  following  and  ring 
the  numeral  for  the  greatest  common  factor. 


12  and  20  16  and  24 

18  and  30  24  and  36 

14  and  56  8,  12,  and  16 


NOTES 
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For  Ex.  6-8,  count  out  the  change.  Is  it  correct? 

6.  Cost  of  fruit:  $0.46.  Paid  $2.00.  Change  4  cents, 
2  quarters,  1  dollar  bill.  Correct 

7.  Cost  of  paint:  $3.89.  Paid  $5.00.  Change,  1  cent, 

1  dime,  2  dollar  bills.  wr0ng 

8.  Cost  of  cloth:  $2.52.  Paid  $5.00.  Change,  3  cents, 

2  dimes,  1  quarter,  2  dollar  bills.  Correct 

[W] 


For  each  of  Ex.  9-14, 

(Coins  to  be  used  ore  noted.) 
Cost  Paid 


count  out  the  change. 

Cost 


Answers  will  vary.  (Fewest 
possible  coins  should  be  used 
Paid  each  time.) 


9.  $0.59  $2.00  v 

1  cent,!  dime,l  nickel,!  quarter,!  dollar  bill 


10.  $1.13  $2.00  v 

7cents,l  nickel,!  quarter,!  half  dollar 

11.  $2.38  $5.00  v 

2cents,l  dime,l  half  dol  lar,2  dol  lar  bills 

•  Extra  Activity.  Work  Set  128. 


12.  $0.44  $1.00v 

1  cent,!  nickel, 1  half  dollar 

13.  $2.69  $5.00v 


1  cent,!  n  icke  1,1  quarter, 2  dollar  bills 


14.  $3.66  $5.00v 

4cents,l  nickel,!  quarter,!  dollar  bill 


So  You  Won’t  Forget 

A.,  S.,  M.,  D.;  work  with  n  [W] 

Ex.  1-16.  Copy,  work,  and  check. 


1. 

7)2,854 

407, R5 

5. 

2,872  4- 

4  7!  8,R0 

9. 

2. 

409  x  8 

3,272 

6. 

37  X  86 

3,1  82 

10. 

3. 

8)9,637 

1 ,204, R5 

7. 

5,070  - 

5  1 ,01 4,R  0 

11. 

4. 

8,800  - 

478  8,322 

8. 

8,119  - 

7,556  563 

12. 

13. 

75  4-  86 

+  97  +  76  334 

15. 

$1.48  + 

14. 

487  +  38  +  5,063 

5,588 

16. 

$7.59  + 

$4.30, R0 

$38.70  -  9 

$59.34 

69  X  $0.86 

$72 .47 

$90.86  -  $18.39 

$5,37, R0 

9)$48.33 

$15.76 

$9.78  +  $4.50 

$61 .46 


Ex.  17-22.  Find  the  number  for  n. 

3  483  635 

17.  858  +  n  =  4,341  19.  7  X  n  =  4,445 

o  coo  2,140 

18.  n  ^  4  =  897  20.  n  -  864  =  1,276 


4,185 

21.  n  4-  3  =  1,395 

503 

22.  8  X  n  =  4,024 
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More  Multiplication 


Using  $  and  cent  point  [O] 

1.  Betty  and  13  other  girls  belong  to  a  club  for  which 
Mrs.  Clark  is  the  club  mother.  Mrs.  Clark  took  all  the 
girls  to  a  carnival  one  day.  Tickets  cost  520  each.  How 
much  did  the  girls’  tickets  cost?  14  X  SO. 52  =  $ n 

a.  Explain  the  multiplication  for  Ex.  A. 

b.  When  you  multiply  a  number  that  stands  for  money, 
do  you  write  the  work  in  the  same  way  that  you  do  when 
you  multiply  another  number?  ves 

c.  How  many  places  are  used  for  the  number  for 
cents?  Two 


SO. 52 
14 
2  08 
52 
$7.28 


$0.25 
14 
1  00 
25 

. . 


2.  Each  of  the  14  girls  paid  250  for  a  ride  on  the  merry- 
go-round.  How  much  did  their  tickets  cost? 

a.  If  1  ride  costs  250,  should  14  rides  cost  14  times 

Yes 

as  much?A  Is  the  example,  14  x  SO. 25  =  >z?Yes 

b.  On  the  board,  copy  the  work  for  Ex.  B.  Finish 
it,  and  explain  the  multiplication. 


c 

1) 

$0.08 

79 

79 

8 

72 

632 

56 

$6.32 

$6.32 
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In  examples  like  Ex.  1  and  2,  the  number  that 
stands  for  money  is  greater  so  we  use  it  as  the 
factor  to  be  multiplied. 

*3.  For  79  X  SO. 08,  study  the  work  in  boxes 
C  and  D.  Which  way  is  shorter,  Ex.  C  or  Ex.  D?A 
Why  can  we  reverse  the  factors  and  multiply 

.  t-v  Changing  the  order  of  the  factors  does  not  change 

aS  m  EX.  19  .  the  product. 


*  When  we  reverse  the  order  of  the  factors,  as  in  box  D,  the  numeral  for  the  product 
must  be  rewritten  with  the  symbols  indicating  money. 
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Pupil’s  Objective 


To  learn  how  to  multiply  with  two  2-place 
numerals,  one  of  which  represents  money. 


Background 

When  one  factor  denotes  money,  the  other 
factor  will  always  be  an  abstract  number.  In  other 
words,  we  do  not  multiply  a  number  denoting 
money  by  another  number  denoting  money.  In 
j  general,  it  is  more  convenient  to  think  of  the  factor 
which  denotes  money  as  the  number  being  multi¬ 
plied,  and  the  other  factor  as  the  number  by 
which  we  multiply.  As  noted  at  the  bottom  of  text 
;  page  276,  it  may  be  easier  sometimes  to  reverse  the 
factors  in  doing  the  multiplication  so  that  we  always 
multiply  by  the  lesser  factor.  If  pupils  prefer  to 
reverse  the  factors,  be  sure  that  they  show  both 
|  factors  in  abstract  form  and  then  rewrite  the 
|  numeral  for  the  product  with  the  symbols  for 
money.  This  is  illustrated  in  box  D  at  the  bottom 
of  page  276. 

The  enrichment  activity  on  page  277  extends 
the  work  that  has  been  developed  in  distributing 
multiplication  over  addition.  Children  should 
ultimately  learn  to  rename  the  factor  that  will 
make  the  multiplying  easier. 


Pre-Book  Lesson 

•  Introduce  the  work  of  this  lesson  with  a  local 
problem  situation  somewhat  as  follows: 

If  the  school  lunch  costs  35  <jt,  how  much 
will  the  cashier  collect  from  27  children? 

Discuss  the  problem  with  the  class.  Be  sure  they 
know  what  the  35  j  and  the  27  mean.  Bring  out 
the  idea  that  they  should  find  how  much  twenty- 
seven  times  35  would  be.  Then  write  on  the  board 
35  i 

the  example:  X  27.  Have  all  children  woik  the 
example  on  paper.  The  answer  945^  must  be 
rewritten  as  $9.45. 

$0.35 

Write  the  same  example  on  the  board  as:  X_27_- 
Write  the  work  in  the  same  way  as  before  and 


discuss  the  meaning  of  the  answer  $9.45.  Children 
should  generalize  that  35  i  and  $0.35  are  just  two 
different  ways  of  showing  the  same  thing. 

•  Work  another  example  on  the  board  before 
turning  to  the  text  page. 

Using  the  Text  Pages 

•  In  the  oral  part  of  the  lesson,  discuss  the 
partial  products,  how  they  were  computed,  and 
the  showing  of  the  partial  product  for  multiplica¬ 
tion  by  tens  so  as  to  indicate  a  number  of  tens,  and 
so  on.  Have  children  work  each  of  the  examples 
on  paper  to  see  if  they  get  the  same  answer  as 
shown  in  the  book. 

•  Direct  pupils  to  write  their  work  for  Ex.  4-9  as 
shown  in  boxes  A-D. 

Individualizing  Instruction 

•  Use  the  following  examples  to  supplement 
pupil  work  in  any  way  that  is  of  greatest  value  to 
individual  children.  Find  the  costs  of  the  things 
listed. 

1.  42  stamps  at  3^  ($1.26) 

2.  215  chicks  at  4^  ($8.60) 

3.  518  tops  at  5^  ($25.90) 

4.  187  roses  at  9^  ($16.83) 

5.  312  apples  at  6^  ($18.72) 

6.  394  grapefruit  at  8^  ($31.52) 

7.  96  doll  hats  at  7^  ($6.72) 

8.  478  oranges  at  6(£  ($28.68) 

9.  306  pencils  at  3^  ($9.18) 

10.  115  candy  bars  at  6  i  ($6.90) 

11.  At  39 ^  each,  57  books  will  cost  ($22.23). 

12.  At  25^  each,  36  pencil  boxes  will  cost  ($9.00). 

13.  At  4^  each,  120  toy  camels  will  cost  ($4.80). 

14.  At  $0.99  each,  45  pens  will  cost  ($44.55). 

15.  At  68^  each,  75  books  will  cost  ($51.00). 

16.  At  2^  each,  80  fishhooks  will  cost  ($1.60). 

17.  At  $0.75  an  hour,  48  hours  of  work  cost 
($36.00). 

18.  At  $0.50  each,  65  tickets  will  cost  ($32.50). 

•  Use  Extra  Examples  Sets  83  and  84  as  needed. 

•  Some  children  will  enjoy  the  challenge  of 
checking  Ex.  3-14  at  the  bottom  of  page  277  by 
trying  the  Egyptian  method  (see  page  272). 
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lw] 

Copy  and  work  the  examples  in  rows  4-6. 

a  b  c  d  e 

$80.04 

4.  Multiply  by  92:  $0.74  $68.os$0.36  $33.12  $0.09  $8.28  $0.28  $25.76  $0.87 

$49.40 

5.  Multiply  by  65:  $0.58  $37.70 $0.03 $1.95  $0.40  $26.00  $0.97$63-05  $0.76 

$40.05 

6.  Multiply  by  89:  $0.27  $24.03  $0.28  $24.92  $0.59  $52.51  $0.86  $76.54  $o.45 

Write  your  work  for  problems  7-9.  Remember  to 
reverse  the  factors  if  doing  so  makes  the  work  easier. 

36.26 

7.  At  $0.98  each,  37  pencil  boxes  cost  $_?_. 

14.88 

8.  At  6<£  each,  248  candy  bars  cost  $_?_. 

12.24 

9.  At  9tf  each,  136  small  tablets  cost  $_?_. 

#  Extra  Examples.  Work  Sets  83  and  84. 


Do  You  Like  to  Try  New  Things? 

Enrichment:  Distributive  Property  of  M.  [W] 

For  multiplying  in  your  head,  you  have  been  renaming 
the  factor  multiplied.  You  can  rename,  instead,  the 
factor  by  which  you  multiply. 

47  X  63  —  n  47  =  40  +  7 

(40  X  63)  +  (7  X  63)  =  2,520  +  441,  or  2,961. 

Copy  and  finish  multiplying  in  Ex.  1  and  2. 


1. 

38  x  29  =  n 

38  =  30  +  -?-8 

2. 

54  X  38  =  n 

54  = 

50  +  -?- 

(30x29)+  (8x29)= 

870+232,  or  1,102 

(50x  38)+  (4x  38)=  1 ,900+  1 52, 

or  2,052 

Find  the  products  this  new  way  for  Ex.  3-14. 

882 

3. 

38  X  45  1,710 

6.  57  X  29  1,653 

9. 

83  X  91  7,553 

12. 

49  X  18 

3,408 

4. 

46  X  25  1,150 

7.  81  X  72  5,832 

10. 

65  x  49  3,185 

13. 

71  X  48 

5,607 

5. 

29  X  34  986 

8.  62  X  65  4,030 

11. 

54  X  72  3,888 

14. 

89  X  63 
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Some  Two-Step  Problems 

Unnecessary  data ;  hidden  questions  [W] 

For  each  problem,  write  an  ^-sentence  and  solve  it. 
Some  problems  may  show  numbers  you  do  not  need.  You 
may  also  have  to  use  the  answer  in  one  problem  as  the 
answer  for  the  hidden  question  in  another  problem. 


1.  Mrs.  Brooks  had  $25.00  to  buy 
clothes  for  her  daughter  Jan.  She 
bought  dresses  costing  $2.87,  $3.69, 
and  $4.99.  What  was  the  mean-average 

.  ,  -$n=($2.87+  $3.69+  $4.99)- 3;  $3.85 

cost  of  the  dresses? 

2.  After  she  paid  for  the  dresses, 
how  much  money  did  Mrs.  Brooks 
have  left?  $n=$25.oo- ($2.87+  $3.69+  $4.99);  $13.45 


3.  Mrs.  Brooks  wanted  to  buy  a 
coat  for  Jan  that  cost  $15.97.  How 
much  more  money  did  she  need?  v 

$1  3.45  +  $n  =  $l  5.97;  $2.52 

4.  Instead,  Mrs.  Brooks  bought  cloth  at  $9.85,  a 
pattern  for  35<£,  and  buttons  for  $1.57.  By  making  the 
coat,  how  much  could  Mrs.  Brooks  save?  v 

($9.85+  $0.35  +  $1  .57)+  $n=  $1  5.97;  $4.20 


5.  Jan  had  $6.00  of  her  own  money.  She  spent  $3.24 
buying  presents  of  the  same  kind  for  her  3  sisters. 
What  did  each  present  cost?  $n=$3.24^3;  $i.os 


6.  After  buying  a  pretty  pin  for  her  mother  at  $2.29, 
how  much  did  Jan  then  have  left?  $n=$6.oo- ($3.24+$2.29);$o.47 

7.  To  buy  a  tie  for  her  father,  Jan  used  the  remainder 
of  her  money  and  $1.53  her  mother  gave  her.  How  much 

did  the  tie  cost?  $n= $0.47+  $1 .53,-  $2.00 

278 

*  Pupils  must  be  alert  for  hidden  questions  and  unnecessary  data. 
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Pupil’s  Objectives 

(a)  To  solve  two-step  problems;  and  (b)  to  learn 
to  select  only  needed  information  for  solving  two- 
step  problems. 

Background 

A  great  number  of  specific  problem-solving 
skills  have  been  taught  in  preparing  your  pupils 
to  become  effective,  mature  problem-solvers.  The 
application  of  mathematical  skills  in  our  daily 
affairs  is  an  important  goal  of  a  complete  mathe¬ 
matics  program. 

In  this  lesson  pupils  must  differentiate  between 
relevant  and  irrelevant  information  (relevant 
and  irrelevant  to  a  particular  problem);  identify 

I  and  answer  a  hidden  question;  write  an  n-sentence 
for  the  situation  and  find  a  solution  for  it.  Some  of 
the  two-step  problems  are  dependent  upon  the 
solutions  to  other  problems.  Since  one  of  the  steps 
has  been  performed  in  another  problem,  the  prob¬ 
lem  often  may  be  considered  a  one-step  problem 
(for  example,  Ex.  2,  3,  and  7).  Some  of  the  two- 
step  problems  are  dependent  upon  a  number  or 
numbers  given  in  another  problem  (Ex.  4  and  6). 

I  Other  problems  are  simply  dependent  upon  in¬ 
formation  given  in  the  problem  setting.  And,  of 
course,  finding  the  mean  average,  a  special  type  of 
two-step  problem,  is  represented  here.  If  your 
children  can  do  the  work  in  this  lesson  with  little 
or  no  difficulty,  you  can  assume  they  have  reason¬ 
able  mastery  of  the  problem-solving  skills  presented 
in  this  book. 

Teacher’s  Preparation 

This  would  be  an  appropriate  time  to  give  your 
pupils  a  feeling  for  simple  business  procedures. 
If  you  have  a  classroom  store,  perhaps  you  will 


wish  to  devise  some  items  and  problem  situations 
which  will  serve  as  the  basis  for  two-step  problems. 

Pre-Book  Lesson 

•  Engage  pupils  in  a  store  activity  whereby  the 
storekeeper  purchases  items  he  is  to  sell.  For  ex¬ 
ample,  the  storekeeper  may  buy  6  bars  of  candy  , 
for  20 and  sell  all  of  them  at  5^  a  bar.  The 
question  may  be:  “How  much  more  money  than 
the  cost  of  the  candy  did  the  storekeeper  receive?” 
To  solve  the  problem,  have  the  wholesale  and  the 
retail  prices  dramatized.  This  is  one  way  in 
which  pupils  may  develop  a  feeling  for  the  prob¬ 
lems  of  a  storekeeper. 

•  Review  briefly  the  idea  of  hidden  questions 
and  also  of  mean  average. 

Using  the  Text  Page 

The  children  have  worked  with  problems  in 
previous  lessons  in  which  extra  data  were  given. 
Point  out  that,  in  this  lesson,  data  which  are  un¬ 
necessary  for  solving  one  problem  are  valuable  in 
solving  another  problem.  Caution  pupils  to  be 
alert  for  hidden  questions  and  extra  data. 

Individualizing  Instruction 

•  Go  through  the  text  material  orally  with 
slower  learners.  For  each  problem  question,  ask 
pupils  to  identify  the  hidden  question  (if  there  is 
one).  Also,  have  them  identify  any  extra  number 
information. 

•  It  may  be  of  interest  to  some  children  to  learn 
more  about  wholesale  and  retail  prices  of  popular 
items.  Perhaps  this  can  be  accomplished  by  invit¬ 
ing  a  local  businessman  to  speak  to  the  class  or 
by  having  selected  students  interview  fathers  who 
are  connected  in  some  way  with  buying  and  selling. 
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Pupil’s  Objective 

To  have  a  written  review  of  many  different  items 
of  information,  understanding,  and  skill. 

Background 

This  test,  like  others  of  its  type,  brings  together  a 
variety  of  ideas,  principles,  and  skills  that  have 
been  taught  over  a  considerable  span  of  time. 
The  importance  of  maintaining  these  concepts  has 
been  discussed  many  times. 

One  important  value  to  you  in  a  lesson  of  this 
type  is  to  determine  the  extent  to  which  these 
ideas  have  been  mastered  by  your  pupils.  A  follow¬ 
up  discussion  of  the  items  will  give  you  the  oppor¬ 
tunity  to  diagnose  weaknesses  or  areas  of  mis¬ 
understanding.  It  may  suggest  the  need  for  re¬ 
teaching  or  review  by  many  pupils  or  it  may  be 
that  misunderstandings  are  expressed  by  only  a 
few  and  that  such  difficulties  can  be  handled  on  an 
individual  basis. 

Using  the  Text  Page 

•  Make  clear  to  pupils  that  in  Ex.  1-11  some¬ 
thing  must  be  written  for  each  blank  to  complete 
the  sentence.  Ex.  12-28  involve  computation  as 
directed. 

•  After  all  written  work  has  been  completed, 
conduct  an  oral  lesson  in  which  each  item  is  dis¬ 


cussed  in  detail.  You  may  want  to  use  the  follow¬ 
ing  ideas  or  questions  for  the  items  indicated: 

Ex.  1.  What  is  the  greatest  number  that  can  be 
shown  with  the  same  digits? 

Ex.  2.  Have  children  show  point  Y  in  the  curve. 

Ex.  3.  Review  the  technique  of  checking  this 
type  of  multiplication  example  by  changing  the 
order  of  the  factors.  In  simpler  multiplications 
the  product  may  be  divided  by  one  factor  and  the 
result  should  be  the  other  factor. 

Ex.  4.  Have  children  tell  the  same  for  30  inches; 
26  inches;  34  inches;  and  so  on. 

Ex.  6.  Discuss  other  units  of  dry  measurement. 

Ex.  7.  It  is  extremely  important  that  all  children 
know  that  the  remainder  is  0  when  a  multiple  of  a 
number  is  divided  by  that  number.  The  remainder 
is  0  if  a  multiple  of  24  is  divided  by  24,  and  so  on. 

Ex.  8.  Try  other  examples  like  this:  How  many 
hours  is  it  from  8  a.m.  to  2  p.m.? 

Ex.  11.  If  you  have  a  clockface  with  hands,  it 
may  be  worth  spending  a  few  minutes  on  reviewing 
the  telling  of  time.  Have  children  place  the  hands 
of  the  clock  to  indicate  two  forty-five;  twenty-five 
minutes  past  seven;  ten  minutes  before  five;  and 
so  on. 

Individualizing  Instruction 

All  pupils  may  list  multiples  of  each  of  the  num¬ 
bers  2  through  12. 


NOTES 


Teacher’s  Page  279 


*  Another  opportunity  to  determine  understandings  in  need  of  reteaching!  Suggestions  for 
a  discussion  period  to  supplement  this  written  work  are  given  on  Teacher’s  Page  279. 


*  Many  Things 

Maintenance  [W] 

For  Ex.  1-11,  write  what  is  missing. 

1.  The  least  number  you  can  show,  using  all  the 
digits,  8,  4,  6,  and  7  is  _  ?-4i 678 

2.  Draw  a  picture  of  a  simple  closed  curve  in  the 
shape  of  a  rectangle.  Show  point  X  in  the  interior. 

3.  27  X  46  =  1,242.  To  check  the  product,  you 

may  work  the  example  _?_.  46x27 

4.  28  inches  is  _?4  inches  more  than  2  feet. 

5.  The  reverse  of  9  X  12  =  108  is  12x9=108 

6.  Three  bushels  of  corn  fill  -?l2peck  containers. 

7.  Any  multiple  of  8  can  be  divided  by  8  with 
remainder  _?P. 

8.  It  is  _?!2  hours  from  3:00  a.m.  to  3:00  p.m. 

9.  To  find  i  of  98  books,  we  can  -  ?_d.ivide  98  by  2 

10.  In  the  example  24  X  $0.49  =  $n,  the  number  be¬ 
ing  multiplied  is  _  ?_ .  $°-49 

11.  At  11:35  o’clock,  the  minute  hand  points  at  -?_7. 

12-15.  Divide  by  9  each  number  shown  below. 

1,88  5  209, R4  1,710  190, R0  9,673  1-074, R7  5,789  643, R2 

16-19.  Divide  by  7  each  number  shown  above. 

269  R2  244, R2  1 ,381  ,R6  827, R0 

20-23.  Divide  by  6  each  number  shown  below. 

654  109, R0  5,120  853, R2  9,165  1-527, R3  6,414  1-069, R0 

24-27.  Divide  by  8  each  number  shown  above. 

81  R6  640, R0  1 ,145, R5  801, R6 

28.  From  your  work  in  Ex.  12-27,  list  the  dividends 
that  are  multiples  a.  erf  9.  b.  of  7.  c^of  6.  d.  of  8. 
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*  The  pattern  for  each  sequence  must  be  discovered. 


Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 


*For  each  sequence,  show  what  is  missing. 

^  23  17  10  2 


1. 

38,  37,  35,  32,  28, 

26  34  43  53 

> 

2. 

1,  4,  8,  13,  19,  -?- 

27  33  40 

3. 

12,  13,  15,  18,  22,  ? 

25  20  30 

4. 

5,  15,  10,  20,  15, 

19  15  12 

10 

5. 

54,  45,  37,  30,  24, 

> 

9 

p 


How  Many  Problems  Can  You  Find? 

[W] 

See  if  you  can  make  six  problems  about  the  situations 
in  the  story.  Try  to  put  hidden  questions  in  three. 

Problems  will  vary. 

Sixteen  girls,  18  boys,  their  teacher, 
and  one  mother  drove  to  the  swim¬ 
ming  pool  using  6  cars,  with  the  same 
number  of  people  in  each  car. 

Each  child  paid  15tf  for  a  dressing 
room,  and  each  adult  paid  25  <£. 

The  longest  time  anyone  stayed  in 
the  pool  was  1  hour  and  15  minutes. 
The  shortest  time  was  25  minutes. 

The  pool  was  48  feet  long.  May  swam  the  length 
4  times.  Mike  swam  it  5  times  more  than  May. 

Nine  boys  and  9  girls  bought  hot  dogs  at  180  each 
and  pop  at  lOtf.  The  other  16  children  bought  ham¬ 
burgers  at  28 <£  and  milk  at  lOtf. 

Write  an  ^-sentence  and  work  each  of  your  problems. 
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♦  Extra  Problems.  Work  Set  48. 
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Pupil’s  Objective 

To  have  practice  in  writing  one-  and  two-step 
problems  based  on  given  situations. 

Background 

Exploring  number  sequences  can  be  fun  and 
challenging.  Actually,  seeking  and  discovering  the 
pattern  in  a  number  sequence  is  akin  to  making 
predictions  on  the  basis  of  previous  experience 
or  knowledge.  Many  great  discoveries  have  been 
;  made  because  someone  saw  a  pattern  that  appeared 
to  be  consistent  or  saw  relationships  that  could  be 
used  for  predicting  an  event.  Working  with  num¬ 
ber  sequences  should  be  approached  in  the  spirit  of 
making  discoveries.  Challenge  pupils  to  find  the 
pattern  in  the  sequence  of  numbers  and  then  pre¬ 
dict  what  the  next  number  or  numbers  in  the  se¬ 
quence  will  be. 

Translating  problem  information  into  a  mathe- 
j  matical  sentence  is  one  important  part  of  learning 
to  solve  problems.  There  have  been  lessons  in 
which  children  were  given  some  problem  informa¬ 
tion  with  an  appropriate  social  setting  and  they 
were  to  write  a  problem  that  would  make  sense. 
The  task  at  the  bottom  of  this  page  is  to  prepare 
one-step  and  two-step  problems  based  on  the  in¬ 
formation  given  in  the  story.  The  principal  chal¬ 
lenge  in  this  assignment  is  in  the  writing  of  two- 
step  problems.  Your  pupils  are  familiar  with  the 
hidden  question.  They  have  had  experience  in 
finding  the  hidden  question.  Now  they  are  to 
write  a  problem  containing  a  hidden  question. 

Pre-Book  Lesson 

•  Write  the  following  information  on  the  board. 

In  our  room  are  17  girls  and  14  boys. 

Lunch  milk  costs  5  f  per  carton. 

Hot  dogs  cost  20  each. 

Ask  children  to  make  up  a  problem  using  this 
information.  Have  different  pupils  tell  their 


problems.  In  all  probability  most  problems  will 
be  rather  easy  one-step  problems. 

•  Present  the  challenge  of  trying  to  make  a 
problem  that  has  a  hidden  question.  Some  children 
will  think  of  one  right  away  and  others  may  not 
be  able  to  think  of  one  at  all.  After  pupils  have 
told  their  problems  with  the  hidden  question, 
write  two  or  three  of  these  on  the  board  for  de¬ 
tailed  analysis.  Make  sure  all  children  can  find  the 
hidden  question. 

Using  the  Text  Page 

•  Children  may  move  to  the  written  work  at  the 
bottom  of  the  page  following  the  Pre-Book  discus¬ 
sion.  Read  through  the  problem  information  with 
the  class.  Ask  all  children  to  write  six  problems. 
Tell  them  to  try  to  write  three  problems  with  a 
hidden  question.  Ask  pupils  to  put  “X”  beside 
each  problem  with  a  hidden  question.  (In  this 
way,  you  will  know  what  the  child  considers  to  be 
a  two-step  problem.) 

•  You  may  want  to  save  the  problems  made  by 
your  pupils,  in  order  to  have  a  second  lesson 
another  day.  Pupils  are  to  write  n-sentences  for 
their  problems  and  solve  them. 

Individualizing  Instruction 

•  You  may  wish  to  work  orally  with  any  children 
who  do  not  find  the  relationships  obvious  for  the 
sequences.  Some  encouragement  and  direction 
from  you  will  enhance  the  learning. 

•  Make  a  detailed  analysis  of  the  problems  the 
children  consider  to  be  two-step  problems.  In  all 
probability,  many  children  will  not  write  two- 
step  problems.  The  item  analysis  will  give  you 
some  basis  for  helping  these  children  determine 
hidden  questions. 

•  Use  Extra  Problems  Set  48  as  needed.  Per¬ 
haps  some  children  need  more  work  in  problem¬ 
solving  while  others  may  profit  more  from  writing 
mathematical  sentences. 
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Pupil’s  Objective 

To  review  what  has  been  learned  about  fraction 
numbers. 

Background 

This  written  work  is  really  a  brief  inventory  of 
some  important  concepts  that  have  been  taught 
about  fraction  numbers.  Your  pupils  have  learned 
that  the  same  fraction  may  be  used  to  name 

a.  a  part  of  a  whole  thing. 

b.  a  part  of  a  set  of  things. 

c.  the  ratio  between  two  whole  things. 

d.  the  ratio  between  two  sets  of  things. 

Each  of  these  ideas  is  measured  in  some  way  in 
this  written  material. 

Using  the  Text  Page 

•  It  would  be  a  good  idea  to  let  pupils  work  the 
written  assignment  without  initial  preparation. 
Since  this  is  intended  to  be  an  inventory,  find  out 
how  much  they  have  retained  without  benefit  of 
review  at  this  time. 

•  After  all  children  have  completed  all  items  of 
the  test,  conduct  an  oral  lesson  in  which  you 
analyze  and  discuss  in  detail  each  item.  You  may 
wish  to  consider  some  of  the  following  questions  or 
suggestions  in  connection  with  selected  items: 

Ex.  1-4.  Review  the  ideas  and  terminology  of 
ratio  that  were  taught  on  text  pages  260  and  261. 

Ex.  5.  Refer  to  the  picture  of  halves.  Ask, 
“How  many  halves  are  there  in  all?  One  whole 
apple  is  the  same  as  how  many  halves?  Two 
wholes  are  the  same  as  how  many  halves?  Three 
wholes?  Four  wholes?”  Each  time  a  child  re¬ 
sponds,  show  the  equation  on  the  chalkboard. 

Ex.  6.  “How  many  sixths  would  there  be  in  two 
cucumbers  of  the  same  size?  Suppose  there  were 
5  cucumbers  of  the  same  size  cut  into  sixths,  how 
many  sixths  would  there  be?” 


Ex.  7.  “Why  wouldn’t  it  be  three  eighths  of 
the  story?  How  much  will  be  completed  after  , 
4  pages  are  read?  How  much  will  there  be  left  to 
read  after  5  pages  are  finished?” 

Ex.  8-10.  Perhaps  most  children  have  formed 
the  generalizations  that,  to  rename  4  as  fourths,  I 
we  merely  multiply  4X4;  to  rename  6  as  fifths,  j 
we  multiply  6X5;  and  so  on.  Have  children  try  r\ 
to  explain  these  generalizations.  Then  have  them  j 
try  to  name  other  whole  numbers  using  a  fraction 
form. 

Ex.  11-13.  It  may  not  be  obvious  to  some  chil¬ 
dren  that  the  counting  in  Ex.  11  and  13  is  to  be  by 
eighths  and  in  Ex.  12  the  counting  is  to  be  by 
sixty-fifths.  Ask  children  to  go  to  the  board  and 
show  the  sequence  of  numbers  to  complete  each 
exercise. 

Ex.  14.  All  pupils  should  understand  that  jz 
of  a  whole  is  a  smaller  part  than  ^  of  the  same  whole,  j 
Therefore,  yz  is  smaller  than  f.  If  this  isn’t  obvious, 
it  would  be  appropriate  to  obtain  a  fractional- 
parts  chart  which  shows  both  ninths  and  twelfths 
and  have  children  rediscover  the  generalization  \ 
that,  as  the  fractional  part  gets  smaller,  the  de-  ! 
nominator  becomes  greater. 

Individualizing  Instruction 

•  The  oral  lesson  may  indicate  that  some  chil¬ 
dren  are  in  need  of  additional  work  with  ratio, 
renaming,  or  some  other  facet  of  dealing  with 
fraction  numbers  that  has  been  taught.  A  founda¬ 
tion  well  built  at  this  time  will  help  minimize 
pitfalls  at  a  later  time. 

•  Pupils  who  have  reasonable  mastery  of  these 
ideas  may  engage  in  any  previous  activity  that 
was  especially  interesting  to  them.  Some  possi¬ 
bilities  are  work  with  factors,  coordinate-geometry 
games,  cross-numeral  puzzles,  or  the  Egyptian 
method  of  multiplying. 
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*Th  is  lesson,  followed  by  an  oral  lesson  suggested  on  Teacher’s  Page  281,  may  be 
used  as  an  inventory  of  fraction-number  ideas  developed  thus  far. 


Do  You  Remember? 

About  Fraction  Numbsrs  [W] 

Ex.  1-4.  Show  the  fraction  number  to  use  in  com¬ 
paring  numbers  for  sets. 

4 

1.  In  the  vase,  there  are  -  ?1  as  many  red  tulips  as 
yellow  ones. 

_7 

2.  7  doughnuts  are  .  ?i2of  a  dozen. 

3.  If  Ruth  has  3  pairs  of  shoes  and  Mabel  has  2 
pairs,  Mabel  has  _?-3  as  many  pairs  of  shoes  as  Ruth. 

4.  Mike  worked  9  examples.  Joe  worked  14.  Mike 
worked  PI7 as  many  examples  as  Joe. 

Ex.  5-10.  Write  the  missing  numeral. 

5.  If  Ann  and  Fran  share  these  apple  halves  equally, 
each  will  have  t. 

6.  If  3  cucumbers  of  the  same  size  are  cut  into 

18 

sixths,  there  will  be  i  in  all. 

7.  When  you  have  read  3  of  the  7  pages  in  a  story, 
you  have  read  f  of  the  whole  story. 

n  a  716  n  a:  7  30  1AO  2 

8.  4  =  4  9.  6  =  5  19.  2  —  i6 


Show  the  fraction  numbers  to  use  in  counting 


11.  from  I  to  i.v  12.  from  e8s  to  if.v  13.  from  I  to 


V 


3  4  5  6  7 


234567  1  2101112131415 

IT,  ¥  8,  ¥,  8,  8  65,  65,  65,  65,  65,  65,  65,  65 

For  answers  for  Ex.  14-17,  write  “Yes 


8  9  10  ,  .  19 

8,  8,  8,  8,  8,  8,  8,  8  '  Qnd  SO  °n  to  8 

”  —  “No.” 


or 


14.  A  is  a  smaller  part  of  a  yard  than  is  f  of  it. 

y 

15.  I  of  a  grapefruit  is  larger  than  t  of  a  grapefruit. No 


16.  i  quart  of  oil  is  the  same  as  i  gallon  of  oil.  No 

17.  A  fractional  part  may  be  as  small  as  mo.  Yes 
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*  The  quotient  shown  in  mixed  form  for  a  division  example  is  one 
factor  of  the  dividend  and  the  divisor  is  the  other  factor. 

A  im 

Showing  a  Quotient  in  Mixed  Form 

Remainder  shown  divided  [O] 

1.  Can  10  crackers  be  equally  shared  by  3  boys? 

Nine  crackers  can  be  shared 

a.  What  does  picture  A  showpequally;  one  cracker  is  left  over. 


b.  Can  you  write  the  answer  for  10  ^  3  as  3,  Rl?  If 
so,  what  does  R1  mean  in  this  example?  i  crocker  is  left  over- 

c.  Can  the  extra  cracker  be  shared  so  that  each  boy 

Y  es 

gets  i  of  a  cracker  ?A  See  picture  B. 

d.  Then  why  may  we  show  the,  quotient  in 

J  J  We  can  divrde  the  remainder 

mixed  form  for  10-4  3  as  3jr?to° ond  sho"  °  "hole 

number  and  a  fraction  number  tor  the  quotient. 

The  fraction  J  shows  that  the  remaining  1 
was  also  divided  by  3.  In  division,  we  may 
divide  the  remainder  and  get  a  fraction  number. 
We  then  can  give  the  quotient  in  mixed  form. 

2.  327  -f-  4  =  n  Study  the  work  in  box  C. 

a.  Can  the  remainder  be  divided?  Yes 

b.  Then  what  is  the  quotient  for  327  4-  4?  81 1 

tw] 


Divide.  Show  each  quotient  in  mixed  form. 

1,177,4  n  2,286, -2- 


'  5 


6)537 


57f- 


8)460 


5.  5)5,886  6.  4)9,146  7. 

287|  719-f 

7)7,409  10.  9)2,586  11. 


946f 


3)872  , 

1,058  j- 


9)8,522 

l,009| 


7)5,036  12.  8)8,073 

Extra  Examples.  Work  Set  85. 

Fraction  Numbers  That  Mean  the  Same 

Halves,  fourths,  eighths;  halves,  thirds,  sixths  (O ] 

1.  Cakes  A  and  B  are  the  same  size. 

a.  Cake  A  is  separated  into  halves.  1  = 

b.  Cake  B  is  separated  into  fourths.  1 

c.  Why  is  i  o4Ahtheasaifieo  an^mt,  |of  B?v 

d.  When  would  I  not  be  the  same  as  f?v 

When  both  wholes  represented  are  not  the  same  size. 


I2 

2 

?4 
=  t 
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Pupil’s  Objectives 

(a)  To  learn  how  to  complete  division  by 
dividing  the  remainder;  (b)  to  learn  to  show  the 
quotient  in  mixed  form;  (c)  to  learn  more  about 
different  names  for  the  same  fraction  number; 
and  (d)  to  have  practice  in  writing  two  names 
for  the  same  fraction  number. 

Background 

Keep  in  mind  the  following  ideas: 

•  Very  often  in  division  there  is  a  remainder 
greater  than  0. 

•  Division  of  a  number  may  be  indicated  by  a 
fraction. 

•  Some  numbers  may  be  shown  in  mixed  form — 
by  using  together  the  numerals  for  a  whole  number 
and  for  a  fraction  number. 

•  There  are  many  ways  to  name  a  fraction  num¬ 
ber. 

In  this  lesson,  the  first  three  ideas  just  described 
will  be  brought  together  for  the  first  time.  Pupils 
will  learn  to  divide  a  remainder  greater  than  0  and 
show  the  result  with  a  fraction. 

The  fourth  idea  mentioned  above  is  the  basis 
for  the  oral  lesson  on  different  ways  of  naming 
a  fraction  number.  The  relationship  between  two 
fraction  numbers  such  as  §  and  for  example, 
has  been  explored  informally  by  using  both  names 
for  the  same  point  shown  in  a  number-line  picture. 
The  symbol  =  expressing  the  relationship  between 
the  two  fraction  numbers  §  and  is  used  in  the 
written  work  at  the  bottom  of  page  283.  It  implies 
that  two  names  for  the  same  number  are  being 
shown. 


Teacher’s  Preparation 

If  possible,  have  5  apples  (candy  bars,  and  so  on) 
available  that  actually  can  be  shared  equally  by 
two  children.  It  will  be  necessary  to  cut  one  apple 
into  halves. 

For  the  oral  lesson  on  renaming  fraction  num¬ 


bers,  you  will  need  6  strips  of  construction  paper 
(1±"  x  12")  for  each  child  in  the  class.  Make 
6  strips  of  construction  paper  or  oak  tag  (2  X  30  ) 
for  your  own  use  in  the  demonstrations. 


Pre-Book  Lesson 

•  Show  pupils  the  5  apples.  Call  two  children 
to  the  front  of  the  room  and  tell  them  you  are 
going  to  separate  the  set  of  apples  into  two  parts  so 
that  each  child  will  have  the  same  amount.  Give 
each  child  one  apple.  Then  give  each  child  one 
more  apple.  Hold  up  the  last  apple  and  ask,  “How 
can  I  separate  this  apple  into  2  parts  of  the  same 
size  so  that  each  child  will  get  the  same  amount?” 
Naturally,  the  pupils  will  say  you  must  cut  it  into 
halves.  Cut  the  apple  into  halves  and  stress  that 
each  child  is  getting  the  two  apples  he  already  has 
and  one  half  an  apple. 

•  Discuss  the  problem  situation  with  the  class 
and  ask  them  to  tell  what  computation  to  use  to 
find  the  answer.  Write  “2)5”  on  the  chalkboard 
and  ask  a  child  to  work  the  example.  When  the 
answer  2,  Rl  is  written,  ask  the  meaning  of  R1. 
Then  say,  “We  can  divide  the  1  by  2  just  as  we 
separated  the  apple  into  2  parts  of  the  same  size.” 

Point  out  to  the  class  the  indicated  divisor  2  and 
say,  “We  can  show  the  1  divided  by  2_by  writing 
the  fraction  so  the  answer  for  2)5  may  be 
shown  by  2-|,  as  well  as  by  2,  Rl. 

•  Discuss  the  following  problem. 

A  man  wants  to  place  21  tomato  plants  in 
4  rows  having  the  same  number  of  plants. 

How  many  plants  can  he  place  in  each  row? 

Use  blocks,  discs,  and  so  on,  to  demonstrate 
the  work.  Place  21  objects  in  4  groups  until  only 
1  object  remains.  Ask,  “How  many  plants  can  the 
man  place  in  each  of  4  rows?  How  many  are  left 
over?”  Then  ask,  “Can  I  separate  this  1  plant 
into  4  parts  of  the  same  size?”  Pupils  should 
realize  that  it  doesn’t  make  sense  to  do  so  and  that 
the  answer  for  this  problem  would  not  be  shown  in 
mixed  form. 

Write  the  example  4)21  on  the  chalkboard  and 
ask  a  child  to  work  the  example.  Help  pupils  see 
that  the  answer  should  be  shown  as  5,  Rl  since  the 
example  is  related  to  the  problem  situation. 

•  Direct  the  construction  of  fractional-parts  strips 
as  suggested  on  page  283  (to  help  show  many 
ways  of  representing  the  same  fraction  number): 
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a.  Use  one  of  the  strips  to  represent  one  whole. 
Write  “1  strip”  in  the  middle  of  the  strip. 

b.  Carefully  fold  a  second  strip  into  halves, 
and  make  a  pencil  mark  on  the  crease.  Write 

strip”  on  each  part. 

c.  Fold  another  strip  into  halves  and  then  each 
half  into  halves  once  more  for  fourths.  Mark  the 
creases  with  a  pencil  and  write  “i  strip”  on  each 
part. 

d.  Make  folds  for  fourths  and  fold  once  more  for 
eighths.  Mark  the  creases  with  a  pencil  and  write 

strip”  on  each  part. 

e.  The  next  strip  should  have  three  4-inch  spaces. 
Perhaps  children  have  rulers  for  measuring  4 
inches.  Mark  these  in  the  same  way  with  strip” 
on  each  part. 

f.  Make  folds  in  the  last  strip  for  thirds  and  then 
fold  each  into  halves  for  sixths.  Mark  over  the 
folds  with  a  pencil  and  write  strip”  on  each 
part. 

•  Have  pupils  place  the  thirds  l  -i 

and  sixths  strips  aside  for  the  time  ,  ,  n 

being.  Arrange  the  other  strips  as 

shown  at  the  right.  Ask  questions  1  1  1  1~== 1 

and  direct  discussion  to  bring  out  i  i  i  i  i  I  l~n 

the  following  points: 

a.  All  strips  are  the  same  size. 

b.  The  parts  in  each  strip  are  equivalent. 

c.  The  parts  in  each  strip  have  the  same  name. 

d.  The  more  fractional  parts  there  are  in  a  strip 
(the  greater  the  denominator),  the  smaller  are  the 
parts. 

•  Have  pupils  refer  to  their  fractional-parts 
strips  to  answer  questions  like  the  following. 
For  Ex.  c,  make  sure  pupils  realize  that  4  fourths 
of  a  whole  are  equivalent  to  another  whole  only  if 
the  2  wholes  are  the  same  size.  Have  pupils  use 
your  strips  to  demonstrate  the  relationships  to  the 
class. 

a.  How  many  halves  are  equivalent  to  one  whole? 

b.  How  many  fourths  are  equivalent  to  one 
whole? 

c.  Will  four  fourths  of  your  whole  strip  be 
equivalent  to  my  whole  strip? 


d.  One  of  the  halves  is  equivalent  to  how  many 
fourths  of  the  same  strip?  How  many  eighths? 

e.  Two  of  the  fourths  are  equivalent  to  how 
many  eighths  of  the  same  strip? 

f.  Three  of  the  fourths  are  equivalent  to  how 
many  eighths  of  the  same  strip? 

•  Ask  the  question  again  and,  as  pupils  respond, 

show  the  equivalent  relationships  on  the  chalk- 
board  (i.e.,  j  —  U  4  —  U  2 —  4>  2  ~  8>  4  8> 

|  =  f ;  and  so  on). 

•  Have  pupils  put  the  fourths  and  eighths  strips 
away  and  place  the  thirds  and  sixths  strips  in  the 
arrangement  of  strips  as  suggested  earlier.  Direct 
the  questioning  and  discussion  in  much  the  same 
way.  Bring  out  the  idea  of  two  different  names  for 
the  same  number. 

•  Point  out  that  \  and  |  name  the  same  number. 
Ask  children  to  find  other  fractions  that  name  the 
fraction  number  In  this  lesson  pupils  should  find 
i  l  and  |  all  are  names  for  the  same  number. 

Using  the  Text  Pages 

•  The  oral  and  written  work  at  the  top  of  page 
282  may  be  a  separate  lesson.  More  capable  children 
may  handle  this  work  very  easily  and  should  move 
on  to  other  material. 

•  The  oral  and  written  work  dealing  with  re¬ 
naming  fraction  numbers  follows  from  the  work  of 
the  Pre-Book  Lesson.  Use  the  materials  prepared 
for  the  Pre-Book  Lesson  as  needed  to  help  foster 
complete  understanding.  Permit  pupils  to  use 
their  fractional-parts  strips,  if  needed,  to  help 
do  the  written  work  at  the  bottom  of  page  283. 

Individualizing  Instruction 

•  Slower  learners  may  need  considerably  more 
work  with  fractional-parts  strips  to  see  and  learn 
equivalent  relationships  between  halves,  fourths, 
eighths,  thirds,  and  sixths.  You  may  wish  to  pre¬ 
pare  more  written  examples  similar  to  Ex.  8-19 
for  these  children.  They  should  use  their  fractional- 
parts  materials  to  help  them. 

•  Use  Extra  Examples  Set  85  as  needed. 
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2.  Cakes  C  and  D  are  the  same  size. 

a.  i  of  C  is  the  same  size  as  f  of  D. 

b.  I  of  C  is  the  same  size  as  $  of  D. 

c.  i  of  C  is  the  same  size  as  i  of  D. 

3.  Pies  E  and  F  are  the  same  size.  Each 
part  of  pie  E  is  i  of  the  whole.  Each  part  of 
pie  F  is  i  of  the  whole. 

a.  i  of  E  is  the  same  size  as  ¥  of  F. 

b.  §  of  E  is  the  same  size  as  i  of  F. 


4.  Pictures  of  segments  G//,  1J ,  and  KL 
have  the  same  length.  Which  one  shows  that 
another  name  for  1  is 

a.  I?  u  b.  I?  GH  c.  t?  KL 

5.  From  the  pictures  for  Ex.  4,  tell  another 

r  21  i3jL  1  11 

name  tor  a.  a.  t  b.  4.8  c.  2.  4,  s 

6.  Pictures  of  line  segments  MN ,  OP,  and 
QR  have  the  same  length.  Tell  how  each  is 

MIn— separated  into  halves. 

separated  into  parts,  op-separated  into  thirds. 

-*■  x  QR  — separated  into  sixths. 

7.  From  the  pictures  for  Ex.  6,  tell  another 

1  3  2  —  1  ~~ 

name  for  a.  2.  t  b.  3.6  c.  3. 6 


[wj 

When  we  want  to  show  two  names  for  the  same  number, 
we  write  the  two  numerals  with  =  between  them.  Copy 
and  finish  Ex.  8-11.  Use  pictures  for  Ex.  4. 


8. 


10. 


1  ± 

2  —  1 8 


11. 


6.  EL 
8  —  ?  4 


Copy  and  finish  Ex.  12-15.  Use  pictures  for  Ex. 


?3 

t 


14.  1 


13 

3 


15. 


4 

6  = 


6. 


12 

3 


Show  the  greater  fraction  number  of  each  pair. 
16.  i  or  I  %  17.  f  or  I  T  18.  i  or  f  3  19. 


1  5  -r 

2  or  6 
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coio  M;oto 


l 


i 

8 


Other  Names  for  Some  Fraction  Numbers 

Simplest  form  [O] 

1.  Tom  says  his  electric  train  is  I  yard  long.  Don 
says  his  is  §  yard  long.  Are  the  two  trains  ythe  same 
length  ?a "is  t  yard  the  same  length  as±t  yar^J  a  Exgl^nv 

a.  To  name  in  yards  the  lengths  of  these  trains,  we  can 

4  2. 

use  either  ? 6  or  -  ?3 . 

b.  It  is  simpler  to  use  the  fraction  that  shows  a  lesser 
denominator,  so  ?  3  is  the  simpler  form  to  use  in  naming 
the  lengths. 


2.  The  pictures  of  segments  AB  and  CD  show  two  or 
three  names  for  the  numbers  for  some  points.  Each 
of  these  names  shows  a  different  denominator. 

a.  Where  two  names  are  given,  tell  the  name  in  simpler 
i  1 1 1 1  form,— that  is,  the  one  showing  the  lesser  denominator. 

b.  Where  three  names  are  given,  tell  the  name  in 

o  L  2.  0  _2 

simplest  form.  2- 2- 2- 2 • 2 


a. 


3.  Which  fraction  in  each  pair  is  in  simpler  form? 

b.  t  or  §  T  c.  t  or  t  4  d. 


1 

2  o 


4 

8 


1  2 
3  or  6  V 

3 


c 

i 


. 


; 


i 

] 

► 
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Pupil’s  Objectives 

(a)  To  learn  what  is  meant  by  “fractions  in 
simplest  form”;  (b)  to  learn  to  use  a  number-line 
picture  to  help  find  the  simplest  form  for  naming  a 
fraction  number;  and  (c)  to  have  written  practice 
in  finding  missing  digits  in  partially  finished 
computation. 

Background 

No  computational  skills  for  changing  fractions 
to  simplest  form  are  taught  in  this  text.  In¬ 
stead,  children  learn  to  find  the  simpler  or  simplest 
form  for  a  fraction  by  referring  to  a  number¬ 
line  picture  which  shows  a  point  for  a  fraction 
number  labeled  with  one  or  more  fractions.  Even 
in  the  case  of  written  work,  pupils  are  urged  to  refer 
to  the  number-line  picture  to  determine  the  simplest 
form  for  a  particular  fraction-number  name.  All 
too  often,  pupils  are  forced  to  work  in  abstractions 
before  they  have  had  adequate  experience  with  an 
idea  to  fully  understand  and  appreciate  it. 

For  the  remainder  of  this  text,  the  terminology 
“in  the  simplest  form”  will  be  used  rather  than 
“simpler  terms”  or  “reduced  to  simplest  terms.” 
Pupils  will  not  be  taught  any  of  the  computational 
skills  for  finding  the  simplest  form.  They  may  use 
number-line  pictures,  actual  cutouts  for  fractional 
parts,  or  fraction-number  charts  to  help  when 
necessary.  By  the  time  pupils  have  completed  the 
work  in  this  book,  they  will  have  had  enough  work 
at  the  intuitive  level  to  develop  reasonable  mastery 
of  equivalent  relationships  among  halves,  thirds, 
fourths,  sixths,  and  eighths.  For  the  time  being, 
the  intuitive  treatment  of  these  relationships  is 
adequate  for  finding  the  simplest  form  of  a  fraction. 

For  the  first  time,  your  pupils  will  think  about 
simplest  form  in  a  mathematical  sense.  The  word 
“reduced”  carries  a  connotation  of  being  smaller 
than  before;  whereas,  “simplest  form”  does  not. 
If  concrete  materials  are  used,  there  will  be  no 
doubt  about  the  fact  that  f-  and  \  are  names  for 
the  same  fraction  number.  However,  the  form  4 
is  simpler  than  •§  because  the  numbers  3  and  4  are 
lesser  numbers  than  the  numbers  6  and  8. 

A  distinction  is  made  between  “simpler  form 


and  “simplest  form.”  In  the  example  §  =  f,  the 
fraction  §  is  in  simpler  form;  whereas,  in  f  = 
the  fraction  \  is  in  simplest  form. 

Teacher’s  Preparation 

Have  available  for  use  the  fractional-parts  strips 
constructed  by  pupils  for  the  previous  lesson. 

On  the  chalkboard,  picture  two  line  segments 
like  AB  and  CD  on  page  284.  Have  the  points  for 
0  and  1  in  each  line  segment  labeled  and  have  the 
points  for  the  fraction  numbers  marked,  but  not 
labeled. 

Pre-Book  Lesson 

•  Use  the  fractional-parts  strips  in  much  the 
same  way  as  suggested  for  the  previous  lesson. 
Have  pupils  tell  another  name  for  f;  for  for 
§ ;  for  1 ;  and  so  on.  Each  time  a  response  is  given, 
have  a  child  write  the  two  names  for  each  number 
and  show  their  relationship  (i.e.,  §  =  f). 

•  Turn  to  the  number-line  picture  on  the  board 
marked  off  in  eighths.  Ask  a  child  to  label  points 
for  halves  (f,  and  f).  Write  the  names  legibly 
immediately  below  the  number-line  picture. 

Ask  another  child  to  label  on  the  same  number¬ 
line  picture  the  points  for  fourths  (f,  5,  f ,  and  so 
on).  The  fractions  for  these  points  should  be 
written  in  a  row  below  those  for  halves. 

Do  the  same  for  the  points  that  can  be  named 
eighths  (-§,  i,  f,  and  so  on).  Ask  pupils  to  tell  why 
|  and  f  are  both  names  for  the  same  point  on  the 
number  line.  Can  we  write  “4  =  §”? 

•  Go  through  the  same  procedure  of  labeling  at 
the  board  points  for  sixths  (£,  i,  and  so  on).  Discuss 
the  two  pictured  segments.  Pupils  will  note  that 
I,  f ,  |  are  all  names  for  the  number  1 ,  which  may 
be  named  by  many  fractions. 

Have  children  go  to  the  board  and  locate  on 
either  segment  shown  the  point  for  a  fraction 
number  and  ask  another  child  to  tell  its  name  in 
simplest  form. 

Using  the  Text  Pages 

•  For  Ex.  1 ,  it  would  be  a  good  idea  to  obtain 
a  yardstick  and  help  pupils  locate  the  points  for 
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£  yard  and  ^  yard.  Ask  more  capable  children  how 
we  can  use  inches  as  a  basis  for  naming  the  same 
point  ||  yard. 

•  Ex.  2  and  3  merely  review  and  summarize  the 
Pre-Book  activities. 

•  Encourage  the  use  of  the  number-line  pictures 
(either  on  the  board  or  in  the  book)  to  help  with 
Ex.  4-6.  Of  course,  some  children  may  not  need 
to  refer  to  them. 

•  Finding  the  missing  digits  in  examples  at  the 
bottom  of  text  page  285  should  be  a  challenge  to 
most  children.  Perhaps  you  will  assign  only  selected 
items  to  some  children,  with  the  comment  that 
they  may  do  more  if  they  can  find  all  the  missing 
digits  in  the  examples  assigned. 


Individualizing  Instruction 

•  Permit  more  capable  children  to  use  a  yardstick 
as  a  number-line  model.  Have  them  separate  the 
36  inches  into  as  many  different  equivalent  lengths 
as  they  can  find  (halves,  thirds,  fourths,  sixths, 
ninths,  twelfths,  eighteenths).  Then  they  may 
draw  a  number-line  picture  for  halves,  for  thirds, 
and  so  on. 

•  Use  Extra  Examples  Set  86  as  needed. 

•  Extra  Problems  Set  49  may  be  used  for  addi¬ 
tional  work  in  solving  problems  or  in  writing 
mathematical  sentences. 

•  Extra  Activity  129  will  be  of  interest  at  this 
time  to  your  more  capable  children. 


NOTES 
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[W] 

4.  For  each  fraction,  write  a  simpler  form,  if  there 
is  one.  Use  the  picture  for  Ex.  2,  page  284,  to  help  you. 


2.  1 

6  3 

d.  i 

3  1 

g.  6  2 

.  5 

J*  8 

3 

m.  8 

6  3 

8  T 

4  1 

e.  8  j 

h.  I 

1  2  1 

k.  42 

5 

n.  6 

7 

f.  i 

•  3 

1  42 

1.  6  3 

2  L 

8 

1.  4 

O.  8  4 

5.  Copy  fractions  above  which  have  no  simpler  form. 

7  1  n  3  5  3  S_ 

6.  For  E&.2  4  you8  wrote  a  fraction  in  simpler  form. 
Now  write  two  fraction  names  with  the  equals  sign  be¬ 
tween  them.  For  Ex.  4a,  write  “t  =  i,”  and  s°  on. 

♦  Extra  Examples.  Work  Set  86. 

#  Extra  Activity.  Work  Set  129. 


Written  Practice 


A., 

S.,  M.,  D.  [W] 

Copy  and 

finish 

Ex.  1-10. 

c 

6 

49 

2. 

4,7  ?3 

3.  7? 

4. 

49 

x7?6 

59?6 

X8?9 

278 

294 

755 

684 

lt?86 

34?3 

3,774 

6  08 

9?5 

3/?24 

9?,  878 

6,7?64 

2,1(?’8 

8,748 

6. 

4,7/7 

7.  7?90 

8. 

6?01 

—  6,°?7?9 

-  3,6?98 

8)6,327 

7)4^0? f 

2?,669 

i?,079 

56 

42 

7?2 

•  • 

1,33? 2 

10. 

9,07?° 

7?  >2 

— 9?87 

-3?,8/6 

R  7 

R  I 

3?5 

5,264 

4 

♦Extra  Problems.  Work  Set  49. 
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More  Problems  in  Finding  an  Average 

Showing  the  arithmetic  mean  in  mixed  form  [O] 

In  writing  your  work  for  finding  the  mean  average, 
sometimes  your  answer  will  show  a  whole  number  but 
sometimes  the  mean  average  will  have  to  be  shown  in 
mixed  form. 

a 

1.  Sam’s  marks  for  4  tests  were  95,  93,  87,  and  90. 

What  was  the  mean  average  for  his  marks?  { 

a.  Study  the  work  in  the  box.  1 

b.  What  is  the  sum  of  Sam’s  4  marks?  365  i 

c.  When  you  divide  this  sum^by  the  number  of  1 

addends,  4,  what  is  the  quotient?  the  remainder? 

d.  After  the  remainder  is  divided,  what  is  the 

mean  average?  9i£ 

2.  At  the  board  find  the  mean  average  for  the 
numbers  of  pounds  in  7  packages  weighing  8  pounds, 

10  pounds,  11  pounds,  12  pounds,  9  pounds,  15 
pounds,  and  13  pounds,  iiy 

[w] 


Find  the  mean  average  for 

each 

set  of  numbers 

shown  in  Ex.  3-12. 

1  Of,  or  lot- 

3. 

4,  8,9,  7,  5  6f 

8. 

5,  7,  9,  11,  13,  17a 

4. 

17,  21,  19,  25,  23  2' 

9. 

2,  4,  6,  8,  10,  12  7 
208* 

5. 

217,  187,  195,  200  '”t 

10. 

205,  208,  210,  212  a 

82 

6. 

56,  60,  58,  62  59 

11. 

75,  90,  78,  83,  84  a 

92  r 

7. 

150,  175,  180,  165  '<■  "  I67t 

12. 

92,  98,  85,  90,  96  a 

#  Extra  Activity.  Work  Set  130. 


95 

91 

93 

4)365 

87 

36 

90 

5 

365 

4 

R  1 

The 

mean 

average  is  91J. 
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Pupil’s  Objectives 

(a)  To  have  written  practice  in  finding  the  mean 
average;  and  (b)  to  express  the  mean  average  in 
mixed  form  when  there  is  a  remainder  greater  than 
0  for  the  division. 

Background 

Finding  the  average  for  several  numbers  should 
be  fairly  routine  by  this  time.  The  recent  lesson 
in  which  children  learned  to  divide  the  remainder 
for  a  division  and  show  this  as  a  fraction  will  now 
help  in  showing  the  average  when  there  is  a 
remainder  greater  than  0  for  the  dividing. 

In  some  examples  the  quotient  may  be  in  other 
than  the  simplest  form  (for  example,  79f  or  34f). 
At  this  time  it  is  not  important  that  children  ex¬ 
press  the  fraction  in  simplest  form.  Some  more 
capable  children  may  point  out  that  it  is  possible  to 
show  the  quotient  in  simpler  form  (i.e.,  47f  may 
be  written  as  47|) .  If  a  child  should  mention  such 
a  possibility,  commend  him  for  this  observation 
and  encourage  him  to  do  so;  but  do  not  require 
it  of  all  pupils  at  this  time.  It  is  more  important 
that  they  concentrate  on  finding  the  mean  average 
and  on  expressing  it  in  mixed  form. 

Pre-Book  Lesson 

•  Write  the  following  examples  on  the  board : 
5)38  4)395  6)847  3)284 

Select  pupils  to  go  to  the  board  and  work  the  ex¬ 
amples.  Permit  pupils  to  work  the  examples  in 
any  way  they  wish.  See  how  many  show  the 
remainder  divided.  Regardless  of  the  way  in 
which  pupils  show  the  remainder,  ask  them 

to  show  it  another  way.  In  an  example  _ 3 

like  that  at  the  right,  it  is  very  important  5)19 

that  children  see  the  relationship  between  1_5 

R4  and  %.  Stress  the  idea  that  f  shows  the  4 

remainder  (4)  divided  by  5.  3,  R4 


•  Review  briefly  the  computation  for  finding 
the  mean  average  for  a  set  of  numbers.  Write 
an  example  such  as: 

The  scores  of  five  tosses  of  darts  were  7, 

14,  18,  9,  and  15.  What  was  the  mean- 
average  score  for  the  five  tosses? 

Discuss  the  hidden  question.  Then,  direct 
pupils  in  finding  the  mean  average.  In  the  division 
there  will  be  a  remainder  greater  than  0.  Tell  the 
children  you  want  them  to  show  the  remainder 
divided — that  is,  in  fraction  form. 

Using  the  Text  Page 

•  Ex.  1  and  2  will  be  a  follow-up  and  summary 
of  the  Pre-Book  activities.  Direct  pupils  to  use 
the  fraction  form  for  showing  the  remainder  di¬ 
vided  and  to  use  the  mixed  form  to  show  the  mean 
average. 

•  In  Ex.  3-12,  some  mean  averages  can  be  given 
whole-number  names;  others  should  be  shown  in 
mixed  form.  Tell  children  that  when  a  remainder 
occurs  in  the  division,  they  should  divide  this 
remainder  and  show  the  mean  average  in  mixed 
form. 

Individualizing  Instruction 

•  Encourage  more  capable  children  to  use  the  an¬ 
cient  Egyptian  method  of  multiplying.  Ask  them 
to  work  Extra  Examples  Set  82  using  the  Egyptian 
method.  Pupils  may  check  their  work  by  doing  the 
multiplication  as  we  do  it  today. 

•  If  Related-Facts  Cards *  for  multiplication  and 
for  addition  are  available,  let  slower  learners  use 
these  at  this  time. 

•  A  child  with  free  time  may  engage  in  any 
activity  that  is  of  special  interest  to  him.  Many 
supplementary  and  enrichment  suggestions  may 
be  used  time  and  time  again. 

*See  8,  page  xix. 
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Pupil’s  Objective 

To  learn  about  prime  numbers. 

Background 

Your  pupils  have  learned  a  great  deal  about 
factors  and  products.  More  recently  they  learned 
that  a  product  is  a  multiple  of  each  of  its  factors 
and  is  divisible  by  each  of  its  factors  ( divisible  mean¬ 
ing  that  the  remainder  for  the  division  is  0). 

A  prime  number  is  a  number  that  has  only  two 
factors,  itself  and  1 .  Frequently,  you  will  find  a 
prime  number  defined  as  a  number  that  is  divisible 
only  by  itself  and  1.  You  will  find  both  definitions 
useful,  and  pupils  should  grasp  the  ideas  very  easily. 

Pre-Book  Lesson 

•  Write  the  symbol  8  on  the  chalkboard.  Ask 
pupils  to  tell  you  factors  of  8.  Show  all  factors  of 
8  (1,  2,  4,  8).  Ask,  “Is  8  divisible  by  each  factor?” 
Do  the  same  for  12  (1,  2,  3,  4,  6,  12).  Ask,  “Is  12 
divisible  by  each  of  its  factors?”  Bring  out  the 
generalization  that  any  number  is  divisible  by 
each  of  its  factors. 

At  another  location  on  the  board,  write  “5.” 
Ask  for  and  show  the  factors  of  5  (1,  5).  Do  the 
same  for  7  (1,  7).  Direct  pupil  attention  to  the 
numbers  8  and  12  at  the  one  location  and  the 
numbers  5  and  7  at  the  other.  Ask,  “Do  you  notice 
any  difference  between  the  factors  of  8  and  12  and 
the  factors  of  5  and  7?”  Elicit  from  children  that 
the  only  factors  of  5  and  7  are  the  number  itself 
and  1;  whereas,  8  and  12  have  other  factors  also. 

Ask  pupils  if  they  can  think  of  any  other  numbers 
like  8  and  12.  Ask  if  they  know  any  other  numbers 
like  5  and  7.  Tell  the  children  that  a  number 
greater  than  1  which  has  only  two  factors,  itself 
and  1,  is  called  a  “prime  number.”  A  number 
having  more  than  two  factors  is  called  a  “com¬ 
posite  number.”  Write  these  two  terms  on  the 
board  above  the  appropriate  sets  of  numbers  shown. 

•  Quickly  draw  a  number-line  picture,  marking 
and  labeling  points  shown  from  0  to  20.  Ask  a 
child  to  come  to  the  board  and  encircle  the  numeral 
for  each  number  shown  that  has  only  two  factors. 


After  the  child  has  encircled  a  numeral,  have  him 
tell  the  two  factors  for  the  number  shown.  See  if  all 
children  agree.  (If  a  child  has  indicated  a  number 
that  is  not  prime,  permit  him  to  continue  until 
he  sees  the  source  of  his  error.) 

Continue  this  activity  until  numerals  for  all  of 
the  following  numbers  are  encircled:  2,  3,  5,  7, 
11,  13,  17,  19.  Eventually,  some  child  will  encircle 
1.  Because  the  number  one  does  not  have  two 
different  factors,  it  is  not  prime;  it  is  not  com¬ 
posite  because  it  does  not  have  factors  other  than 
one  and  itself.  Draw  a  square  shape  around  1  to 
show  that  it  represents  a  special  number. 

•  Conduct  a  discussion  about  the  numbers  for 
numerals  that  are  encircled.  Bring  out  that 

a.  Each  prime  number  has  only  two  different 
factors,  itself  and  1 . 

b.  Each  prime  number  is  divisible  by  only  two 
numbers,  itself  and  1. 

c.  Two  is  the  only  even  prime  number.  This 
makes  sense  because  all  even  numbers  have  2  for 
a  factor. 

d.  A  number  is  not  prime  if  it  has  any  factors 
other  than  itself  and  1 . 

Using  the  Text  Page 

•  You  will  find  the  oral  lesson  more  effective  if 
you  direct  it  step  by  step.  After  Ex.  4  is  completed, 
each  child  should  have  the  same  numbers  shown 
on  his  paper  that  are  indicated  by  the  encircled 
numerals  on  the  number-line  picture. 

•  Elicit  statements  from  pupils  that  reflect  their 
understanding  of  the  generalization  at  the  bottom 
of  the  page. 

Individualizing  Instruction 

All  pupils  should  have  partial  success  with  Ex.  7 
and  8.  Another  way  of  working  these  examples 
would  be  to  cross  out  the  numeral  for  any  number 
that  has  2  as  a  factor  (even  numbers),  and  the 
numeral  for  any  number  that  has  3  as  a  factor. 
Use  the  test  of  divisibility  for  3  to  determine  the 
numbers  that  have  3  as  a  factor.  Do  the  same  for 
5  and  for  7.  If  done  properly,  only  numerals  for 
prime  numbers  will  remain. 
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*  Introduction  to  the  set  of  prime  numbers! 


Only  One  Pair  of  Whole-Number  Factors 

Prime  numbers  [O] 

1.  On  the  board  make  a  list  of  the  set  of  counting 
numbers  beginning  with  2  and  ending  with  20.  Beside 
each  numeral,  show  all  the  pairs  of  whole-number  fac¬ 
tors  of  the  number,  beginning  with  1  x  2  for  the  number 
2,1x3  for  3,1x4  and  2x2  for  ^  and  so  on.  5,  i  x  5;^s  i  ; 

2x3;  7,  lx  7;'s8>v  1x8  and  2  X  4;''9>^1  X  9  and  3  X  3;'"TQ^  1x10  and  2x5;  (see  bottom  margin) 

2.  For  how  many  of  the  numbers  are  shown 

a.  only  1  pair  of  factors?  s  b.  only  2  pairs  of  factors?  7 

c.  only  3  pairs  of  factors?  4 

3.  For  which  of  the  numbers  are  shown 

a.  3  pairs  of  factors?  12, 1 6,  is,  20  b.  2  pairs  of  factors? 4  as, 9,1 

c.  only  1  pair  of  factors?  2, 3, 5, 7, 11, 13, 17, 19 

4.  Now  in  the  list  for  Ex.  1,  strike  out  all  the  numbers 
shown  which  have  more  than  1  pair  of  factors.  answer  for  ex.  1. 

5.  How  many  numbers  are  now  shown  with  1  pair  of 
factors?  s  Is  one  of  the  factors  1  and  the  other  factor 
the  number  itself?  Yes 


6.  Make  a  list  of  those  numbers  now  shown  in  the 
list!A3'^e  call  such  numbers  prime  numbers.  You  have 


discovered  the  set  of  prime  numbers  between  1  and  21. 


In  the  set  of  counting  numbers,  any  number 
greater  than  1  that  has  only  itself  and  1  as 
factors  is  called  a  prime  number. 

[W] 

7.  Make  another  list  for  counting  numbers  from  21 
through  40  and  see  how  many  prime  numbers  you  find., 

&  23,29,31,37 

8.  By  making  another  list,  try  to  find  the  set  of  prime 
numbers  between  40  and  60.  41, 43, 47, 53, 59 


1X11;^  1X12,  2X6,  and  3x4;  13,  lxl3;><  1x14  and  2x7;^  1x15  and  3x5; 
1X16,  2x8  and  4x4;  17,  1x17; >8.  1x18,  2x9,  and  3x6;  19,  1  x  1  9;^  1  X  20, 


11 

2x10,  and  4x5 


6  and 


0,14,15 


287 


*  Provides  a  quick  review  of  rounding  to  the  nearest  ten,  as  well  as  of  the  generalizations 
about  reasonable  results  of  adding,  subtracting,  multiplying,  and  dividing  whole  numbers. 

Practice  in  Estimating  Answers 

A.,S.,M.,D.  [W] 


Copy  the  answer  you  think  is  the  best  estimate. 


1. 

326  +  84 

280 

410 

330 

410 

7. 

O 

00 

+ 

00 

70 

80 

»0A 

400 

2. 

7  X  56 

350 

300 

420 

420 

8. 

76  +  324 

400 

350 

430 

80 

50a 

cn 

3. 

419  -s-  6 

60 

90 

70 

70 

9. 

563  -f-  7 

80 

60 

4. 

248  -  53 

200 

180 

220 

200 

10. 

447  -s-  9 

60 

50 

D  U 

80a 

260 

5. 

723  9 

90 

80 

60 

80 

11. 

352  -  85 

240 

310 

260a 

1  AH 

6. 

8  X  67 

560 

480 

510 

560 

12. 

88  +  67 

120 

160 

1  OU 

190a 

Now  work  the  examples  and  check  your  estimates. 


Solving  1-  and  2-Step  Problems 

[W] 

**Write  the  ^-sentence  and  work  each  of  problems  1-7. 


of  the  $8.60  the 


1.  The  mean  average  for  the  num¬ 
bers  of  miles  a  bus  driver  drove  per 
week  for  3  weeks  was  869.  The  fourth 
week  he  drove  475  miles.  How  many 
miles  did  he  drive  in  the  4  weeks?  v 

n=  (3x  869)+475;  3,082  miles 

2.  If  the  mean  average  number 
of  adults  per  trip  was  85,  how  many 
adults  did  he  take  on  37  trips?  v 

n  =  37x  85;  3,145  adults 

3.  If  the  26  adults  on  a  certain 
trip  paid  fares  of  25  each,  how  much 
driver  collected  was  paid  by  children? 


(26x  $0.25)+ $n  =  $8.60;  $2.10 

4.  If  on  a  long  bus  trip  Mr.  Broad  made  3  stops  in 
438  miles,  what  was  the  mean  average  for  the  numbers 
of  miles  traveled  between  stops?  n=438^3;  u6 


V 


288 

**  Notice  that  two  operations  are  indicated  in  n-sentences  for  two-step  problems  (Ex.  1,3,5). 
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Pupil’s  Objectives 

(a)  To  have  practice  in  estimating  answers  for 
all  four  operations  on  numbers;  (b)  to  write 
mathematical  sentences  for  one-step  and  two-step 
problems;  and  (c)  to  learn  about  using  the  dis- 
tributivity  property  for  working  division  examples 
mentally. 


Background 


Making  an  estimate  of  the  answer  to  an  example 
is  nothing  more  than  making  an  “intelligent  guess.” 
Of  course,  the  child  must  have  some  basis  for 
knowing  whether  or  not  the  estimate  is  “intelli¬ 
gent.”  Does  it  make  sense?  Many  relationships 
have  been  studied  by  your  pupils,  as  well  as  the 
skill  in  rounding  numbers  to  the  nearest  ten,  to 
help  them  arrive  at  good  estimates.  For  whole 
numbers,  the  following  generalizations  are  true, 
except  for  the  exceptions  as  noted. 

a.  The  sum  (except  when  an  addend  is  0)  will 
be  greater  than  either  of  the  addends. 


b.  The  unknown  addend  will  be  less  than  the 
sum  given  (except  when  the  known  addend  is  0). 

c.  The  product  will  be  greater  than  either  factor 
(except  when  one  factor  is  0  or  1). 

d.  The  quotient  will  be  less  than  the  dividend 
(except  when  the  divisor  is  1). 

In  addition  to  these  general  rules,  children  have 
learned  that  operations  on  tens  are  very  similar 
to  operations  on  ones.  Therefore,  rounding  to  the 
nearest  ten  will  help  them  make  a  quick  estimate 
of  what  the  exact  answer  will  be.  Very  frequently 
an  estimate  will  be  adequate  for  our  purpose. 

Writing  a  mathematical  sentence  for  a  two-step 
problem  is  somewhat  more  complex  than  for  a 
one-step  problem,  since  the  two  operations  requiied 
to  find  the  solution  are  shown  in  the  one  mathe¬ 
matical  sentence.  In  general,  the  first  operation 
required  stems  from  the  hidden  question  in  the 
problem  and  is  shown  in  parentheses  in  the 
mathematical  sentence.  The  obvious  operation  in 
the  problem  is  usually  the  last  to  be  performed 
and  should  be  completed  after  the  work  in  the 
parentheses  is  done. 


We  have  found  the  distribution  of  multiplication 
over  addition  to  be  extremely  useful  in  multiplica¬ 
tion  with  2-place  numerals.  Your  children  have 
learned  that  either  factor  may  be  renamed  in 
order  to  complete  the  multiplications.  Renaming 
makes  it  possible  to  find  partial  products  and  then, 
the  final  product. 

The  distribution  of  division  over  addition  has  a 
similar  advantage,  but  it  has  a  limitation.  It  is 
convenient  to  rename  the  dividend,  but  it  is  not 
convenient  to  rename  the  divisor.  When  the  divi¬ 
dend  is  renamed,  partial  quotients  may  be  found. 
The  final  quotient  is  determined  by  adding  the 
partial  quotients.  For  example,  in  96  6  the 

dividend  96  may  be  renamed.  Then  the  example  is 
(60  +  36)  -5-  6.  (Of  course,  many  other  possi¬ 
bilities  of  renaming  exist.)  Thus,  the  first  partial 
quotient,  10,  plus  the  second  partial  quotient,  6, 
gives  a  final  quotient  of  16. 

Pre-Book  Lesson 

•  (For  Estimating  Lesson)  Review  briefly  the 
generalizations  pupils  have  learned  about  esti¬ 
mating  answers.  Be  sure  pupils  are  proficient  in 
rounding  numbers  to  the  nearest  ten.  You  may 
need  to  review  work  with  a  number-line  picture 
for  this  purpose. 

•  (For  writing  mathematical  sentences)  Dis¬ 
cuss  the  nature  of  a  two-step  problem.  Ask  children 
to  state  a  two-step  problem  and  then  tell  the  hidden 
question  in  the  problem.  Ask  other  children  to 
write  on  the  board  a  mathematical  sentence  for 
the  problem  stated. 

•  (For  dividing)  Show  a  number  like  75  on  the 
board.  Have  children  rename  the  number  in  any 
way  they  wish.  Then,  ask  for  ways  of  naming  the 
number  following  certain  rules: 

a.  Show  the  number  as  the  sum  of  two  addends. 

b.  Each  addend  must  be  a  multiple  of  3. 

Have  pupils  tell  how  they  determined  the  two 

addends  that  are  multiples  of  3.  (Bring  out  the 
test  for  divisibility  by  3.)  There  are  several  dif¬ 
ferent  ways  of  renaming  75  by  these  rules. 

Use  one  of  the  names  (i.e.,  30  +  45)  in  working 
a  division  by  3.  Ask  pupils  to  divide  30  by  3  and 
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then  45  by  3  and  then  add  the  two  partial  quotients. 
Then  have  them  divide  75  by  3  and  compare  the 
quotient  with  the  quotient  they  found  through 
renaming. 

Show  on  the  board  a  number  like  264.  Ask  chil¬ 
dren  to  rename  264  by  the  following  rules: 

a.  Show  the  number  as  the  sum  of  two  addends. 

b.  Each  addend  must  be  a  multiple  of  4. 

Follow  the  same  procedures  suggested  for  the 

previous  example  with  3  as  a  divisor.  Guide 
pupil  thinking  to  arrive  at  the  generalization  that 
the  addition  of  partial  quotients  will  give  the  same 
result  as  dividing  the  number  at  once.  See  if 
children  can  use  this  principle  of  distributing 
division  without  using  pencil  and  paper. 

Using  the  Text  Pages 

The  three  different  written  activities  on  these 
two  pages  may  be  handled  in  whatever  way  seems 
most  appropriate  for  you  and  your  class.  Each 
should  be  a  supplementary  activity  following  a 
developmental  lesson. 

Individualizing  Instruction 

•  You  may  have  more  capable  children  help  other 
children  with  the  first  two  written  activities.  Very 
often,  children  learn  more  effectively  from  another 
child  than  they  do  from  an  adult.  Just  make  sure 
the  helper  understands  his  role. 


•  In  all  probability,  slower  learners  will  have  dif¬ 
ficulty  with  the  examples  given  in  the  work  at  the 
bottom  of  page  289.  You  may  wish  to  use  this 
material  for  your  more  capable  children  only  at  this 
time.  It  may  be  appropriate  for  slower  learners  to 
try  some  examples  like  the  following  which  involve 
lesser  numbers.  Renaming  the  dividend  by  “rules” 
may  prove  difficult  enough  in  itself. 

3)57  5)85  4)76  6)84 

Reminder 

Many  important  ideas,  concepts,  and  generaliza¬ 
tions  in  geometry  and  measurement  have  been 
developed  throughout  this  program.  Continue  to 
extend  and  maintain  the  following: 

a.  A  line  segment  is  a  set  of  points. 

b.  Line  segments  have  two  end  points. 

c.  Line  segments  may  be  joined  to  form  the  simple 
closed  curves  called  polygons. 

d.  Triangles,  rectangles,  and  squares  are  special 
types  of  polygon. 

e.  An  angle  is  formed  by  two  rays  having  a  com¬ 
mon  end  point. 

f.  The  perimeter  of  a  polygon  may  be  measured. 

g.  Angles  and  line  segments  may  be  measured. 

h.  We  use  capital  letters  to  name  line  segments, 
angles,  and  polygons. 


NOTES 
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5.  If  on  4  other  trips  Mr.  Broad  traveled  218  miles, 
307  miles,  398  miles,  and  285  miles,  what  was  the  mean 
average  for  the  numbers  of  miles  traveled  per  trip?v 

n=(218+307+398+Z85)  +  4;  302 

6.  If  Mrs.  Call  rode  in  an  airplane  475  miles,  in  a 
bus  107  miles,  and  in  a  car  97  miles,  what  was  the  length 
of  her  entire  trip?  "=475+107+97,-  679  miles 

7.  If  it  is  412  miles  from  Corry  to  Elkton  by  way  of 
Jonesboro  and  68  miles  shorter  by  way  of  Farmville,  how 
long  is  the  trip  by  the  shorter  way?  "=412-68;  344  miles 


Dividing  in  Your  Head 

Using  the  distributive  property  [O  j 

*1.  336  h-  4  =  n  336  =  330  +  6  or  336  =  320  +  16 
To  divide  in  your  head,  rename  336  the  second  way, 
because  320  can  be  divided  by  4  with  0  remainder,  and 
330  cannot.  320  4-  4  =  80;  16  4-  4  =  4;  80  +  4  =  84, 
so  336  =  4  =  _?8f 

2.  456  4-  8  =  n  Rename  456  as  400  +  56  because 
400  can  be  divided  by  8  with  0  remainder.  Using 
400  +  56,  find  in  your  head  the  quotient  for  8)456. 57 


Tell  the  renamed  dividend  so  that  you  can  divide 
in  your  head.  Then  give  the  quotient. 


39 


54 


96 


75 


5.  3)288 

270+  18 


3.  6)234  4.  4)216 

180+54  200+16 

Rename  each  dividend  and  show  quotient  only. 

72  96  98 

8.  9)648 

_ n 6 

13. 


6.  7)525 

490+35 
[W] 


73 


9.  4)384  10.  2)196  11.  4)292 

63  63  74 


63 


5)580 


14.  8)504  15.  7)441 

82  65 


16.  8)592 

84 


63  _ 62  - 82  - — 

18.  6)378  19.  9)738  20.  8)520  21.  7)588 


*  Notice  that  in  renaming  in  order  to  divide  mentally, 
you  use  addends  which  are  multiples  of  the  divisor. 


7. 


94 


12. 


17. 


22. 


23 


9)207 

74 


6)444 

75 

9)675 

289 


*  Renaming  a 


number  and  distributing  the  multiplication  or  the  division! 


’Oral  Practice 

M.  and  D.;  using  the  distributive  property  [O] 

.  i  •  IT  1/1  The  number  to  be  multiplied  or 

Explain  tnC  work  in  .C/X.  1  ^-divided  is  renamed  and  the  M.  or 

D.  is  then  distributed  over  the  addends  of  the  number. 


1. 

6  X  32  =  n 

180  +  12  =  192,  so  6  X  32  =  192. 

2. 

8  X  46  =  n 

320  4-  48  =  368,  so  8  X  46  =  368. 

3. 

287  -4-  7  =  » 

40  +  1  =  41,  so  287  7  =  41. 

4. 

426  -f-  6  =  n 

70  +  1  =  71,  so  426  -T-  6  =  71. 

Say 

only  the  answers  for  Ex.  5-24. 

93 

186  -  2 
570 

5. 

9  X  64  576 

10. 

7X81  567 

15. 

8  X  92  736 

20. 

6. 

328  -s-  4  82 

11. 

729  4  9 81 

16. 

276  4  3  92 

21. 

6  X  95 

61 

7. 

57  X  8  456 

12. 

9  X  83  w 

17. 

728  4-  8  ’I 

22. 

305  -s-  5 

675 

8. 

637  4-  7 »' 

13. 

364  4-4  9' 

18. 

7  x  93  “I 

23. 

9  X  75 

672 

9. 

546  4-  6 91 

14. 

91  X  8  728 

19. 

819  4  9 91 

24. 

84  X  8 

Reading  5-  and  6-Place  Numerals 

Numeration  [O] 

On  a  train  ride  in  California,  Ted  saw  a  snow-covered 
mountain.  His  father  said,  “That  is  Mount  Shasta. 
It  is  fourteen  thousand  one  hundred  sixty- two  feet  high.” 

He  showed  the  number  as  14,162. 


1.  Study  the  numeral  14,162. 

a.  14,162  is  a  5-place  numeral.  Why 

do  we  say  this?  If  has  five  di9its- 

b.  The  1  at  the  left  is  in  fifth  place, 
or  ten-thousand’s  place.  Why,  then, 
do  we  say  “Fourteen  thousand”  for 
the  14  in  14,162? io,ooo+  4, ooo=  i4,ooo 

Just  as  we  read  a  1  2-,  or  3-ploce  numeral, 

we  rea  d  the  1,  2,  or  3  digits  at  the  left  of 
each  comma. 
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Pupil’s  Objectives 

(a)  To  have  oral  practice  with  multiplication 
and  division  examples;  and  (b)  to  learn  how  to 
read  5-  and  6-place  numerals. 

Background 

Using  the  distributive  property  to  help  with 
multiplication  and  division  has  been  discussed  at 
some  length.  The  oral  work  at  the  top  of  text 
page  290  is  to  help  children  make  use  of  the  prin¬ 
ciple  in  relatively  simple  examples.  For  the  child 
who  has  mastery  of  the  multiplication  facts  and 
understands  the  multiplication  of  tens,  the  work 
should  be  easy.  It  merely  requires  him  to  think  of 
two  partial  products  and  then  to  add  them;  or,  in 
the  case  of  division,  he  is  required  only  to  rename 
the  dividend,  think  two  partial  quotients,  and 
then  add  them. 

Your  slower  learners  may  experience  difficulty 
with  some  of  these  examples  for  one  reason  or 
another.  Not  all  children  have  the  ability  to  form 
mental  images.  Consequently,  they  have  trouble 
thinking  and  then  remembering  a  partial  product 
or  a  partial  quotient.  Or,  perhaps  they  can  think 
one  partial  answer  but  then  forget  it  while  think¬ 
ing  the  next  partial  answer.  There  is  the  possi¬ 
bility  that  some  children  have  not  grasped  the 
idea  of  renaming  the  factor  or  the  dividend.  What¬ 
ever  the  difficulties  may  be,  do  not  expect  all  chil¬ 
dren  to  be  equally  successful  with  the  oral  work. 

Skill  in  reading  and  understanding  3-  and  4- 
place  numerals  has  laid  a  foundation  for  this 
lesson  involving  5-  and  6-place  numerals.  In 
reading  numerals,  it  is  important  to  concentrate 
on  the  names  of  the  places  of  the  digits,  as  deter¬ 
mined  by  the  base  of  the  system  in  which  we  are 
working.  At  the  same  time,  because  of  the  additive 
nature  of  our  number  system,  numbers  shown  in 
4th,  5th,  and  6th  places  are  added  together  and 
seen  as  a  number  of  thousands  rather  than  a  num¬ 
ber  of  hundred  thousands,  ten  thousands,  and 
thousands.  (In  the  next  lesson  pupils  are  taught 
to  think  collectively  about  the  thousands  shown  in 
thousand’s  period.) 


Teacher’s  Preparation 

You  will  want  to  have  available  a  place- value 
chart.  * 

Using  the  Text  Pages 

•  Use  the  oral  work  at  the  top  of  text  page  290 
as  deemed  most  desirable.  Perhaps  you  will  use 
this  material  as  an  enrichment  activity  for  more 
capable  children  at  this  time.  These  children  may 
work  with  partners  and  say  the  answers  to  each 
other. 

•  Use  the  place-value  chart  in  connection  with 
reading  numerals.  Stress  the  idea  that  a  digit 
in  5  th  place  of  a  numeral  shows  10  times  the  value 
of  that  shown  by  the  same  digit  in  4th  place.  In 
6th  place  it  shows  10  times  the  value  it  shows  in 
5th  place,  so  6,000  is  read  six  thousand ,  60,000 
is  read  sixty  thousand ,  and  600,000  is  read  six 
hundred  thousand. 

As  pointed  out  in  grade  3,  pupils  make  the  error 
of  using  the  word  “and”  in  reading  numerals  hav¬ 
ing  3  or  more  digits.  Watch  out  for  this  practice,  es¬ 
pecially  in  reading  numerals  for  greater  numbers — 
35,210  is  read,  “thirty- five  thousand  two  hundred 
ten.”  There  is  no  “and”  in  the  reading. 

•  Stress  the  many  different  uses  of  greater 
numbers  as  you  discuss  each  exercise  in  reading 
5-  and  6-place  numerals. 

Individualizing  Instruction 

•  For  children  who  have  difficulty  in  reading 
any  of  the  numerals  in  the  oral  lesson,  have  them 
show  the  thousands  part  of  the  numeral  in  the 
place-value  chart.  After  they  read  this  part  of 
the  numeral  correctly,  have  them  show  the  other 
part  of  the  numeral  in  the  place-value  chart.  It 
may  take  a  great  deal  of  this  type  of  work  to  help 
slower  learners  succeed  with  the  reading  of  numerals 
for  greater  numbers. 

•  Try  to  give  a  wide  variety  of  uses  of  great 
numbers  by  referring  to  large  sets  of  things  that  are 
reasonably  understood  by  children.  A  few  sugges¬ 
tions  are  listed  on  Teacher’s  Page  291. 

*See  21,  page  xix. 


Teacher’s  Page  290 


a.  Perhaps  acoustical  tile  or  pegboards  are 
available  that  you  can  display  in  the  classroom. 
Some  have  just  100  holes  in  each  piece.  Display 
10  such  pieces  and  guide  pupils  to  discover  there 
are  1,000  holes  in  the  10  pieces.  See  if  they  can 
determine  that  it  would  take  100  pieces  to  show 
10,000  holes  and  1,000  pieces  to  show  100,000 
holes. 

b.  Some  pupils  may  know  the  distance  in  miles 


around  the  earth.  Use  the  approximation  of  about 
25,000  miles  around  the  earth. 

c.  Estimate  that  counting  at  the  rate  of  one 
number  each  second,  it  would  take  more  than  1  day 
(24  hours)  to  count  to  100,000. 

•  Ex.  6  at  the  bottom  of  page  291  suggests  that 
all  pupils  bring  to  class  newspaper  or  magazine 
clippings  showing  great  numbers.  Be  sure  to  have 
children  tell  how  the  numbers  were  used. 


NOTES 
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2.  From  a  travel  book  Ted’s  father  found  the  heights 
of  other  mountains.  Read  the  numerals. 

a.  Mount  Whitney,  California,  14,595  feet.  h^nd!ednni!letyS-af?vef' 

b.  Mount  McKinley,  Alaska,  the  highest  mountain  in 

North  America,  20,320  feet.  Twe  nty  thousand  three  hundred  twenty 

c.  Mount  Everest,  Asia,  the  highest  mountain  in  the 

world,  29,028  feet.  Twenty-nine  thousand  twenty-eight 


ve 


3.  In  1960,  the  population  of  Buffalo,  New  York,  was 
532,759,  which  is  read  as  five  hundred  thirty-two  thou- 
sand  seven  hundred  fifty-nine. 

- -  Yes 

a.  Is  532,759  a  6-place  numeral?A  Why?  o  h°s  6  digits. 

b.  The  5  is  in  sixth  place,  or  hundred-thousand’s 
place,  so  it  means  five  hundred  thousands.  Why  then 
do  we  read  532  in  532,759  as  five  hundred  thirty-two 

tVirmcanrl  >  500,000+  30,000  +  2,000=  532,000 

*  See  answer  for  Ex.  lb. 


4.  Explain  why  we  read 

_  ‘  t  .  ,  .  200,000+50,000=250,000 

a.  250,090  as  two  hundred  fifty  thousand  ninety.  90=90 

'  See  answer  for  Ex.  lb. 

b.  708,917  as  seven  hundred  eight  thousand  nine  hun- 

11  *  700,000+  8,000=  708,0001  «•  ,  p  ,, 

dred  seventeen.  900+10+7=917  1  see  answer  for  ex.  ib. 


5.  The  table  shows  the 
population  of  six  United 
States  cities  in  1950  and  in 
1960.  Read  the  numerals. 

6.  Find  5-  and  6-place 
numerals  in  a  newspaper  or 
magazine.  Bring  the  news¬ 
paper  or  magazine  and  read 
the  numerals  to  the  class. 


City 

1950 

1960 

Tucson,  Ariz. 

45,454 

212,892 

Columbus,  Ga. 

79,611 

116,779 

Dallas,  Tex. 

434,462 

679,684 

Greensboro,  N.  C. 

74,389 

119,574 

Jersey  City,  N.  J. 

299,017 

276,101 

Milwaukee,  Wis. 

637,392 

741,324 
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7,680 

37,680 

537,680 


What  5-  and  6-Piace  Numerals  Show 

One’s  and  thousand's  periods  [O] 

Tell  how  to  finish  Ex.  1-4. 

thousands 

1.  7,680  =  7  .?_  and  680  ones 

thousands 

2.  37,680  =  37  _?_  and  680  ones 

3.  537,680  =  537  .?-  and  680  ones 

4.  In  each  of  Ex.  1-3  you  used  the  same  two  words, 

thousands 

.?■  and  ones. 

In  each  numeral  in  the  box,  680  tells  how  many  ones 
there  are.  So  we  say  that  680  is  in  one’s  period. 

5.  In  the  numerals  in  the  box,  the  7,  37,  and  537 
tell  how  many  .? .. .  Then,  they  are  m  period. 

6.  In  each  of  the  numerals,  a  comma  is  written  be¬ 
tween  the  third  and  fourth  places.  What  does  it  do?v 

In  separating  the  one’s  and  thousand’s  periods,  it  helps  us  to  read  the  numeral. 

7.  From  the  chart  below,  read  numeral  a. 

*a.  Tell  how  many  hundred  thousands,  ten  thousands, 
thousands,  hundreds,  tens,  and  ones  are  shown. 

b.  Next,  read  the  numerals  in  each  period,  like  this, 
“579  in  thousand’s  period,  684  in  one’s  period.” 


8.  Tell  about  numerals  b-d  as  you  did  a  in  Ex.  7. 


Period — >- 

Thousand’s  Period 

One's  Period 

Place  Value — >- 

Hundred 

thousand 

Ten 

thousand 

Thousand 

Hundred 

c 

H 

One 

a.  579,684 

b.  8,065 

c.  63,401 

d.  890,760 

5  7  9  ,  6  8  4 

8,0  6  5 

6  3  ,  4  0  1 

8  9  0  ,  7  6  0 

292 

*  Remind  pupils  that  the  interpretation  of  any  numeral  depends 
on  determining  the  value  of  each  digit  in  its  place. 
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Pupil’s  Objectives 

(a)  To  learn  what  5-  and  6-place  numerals 
show;  (b)  to  learn  to  use  the  idea  of  periods  in 
marking  off  numerals  for  greater  numbers;  and 
(c)  to  learn  to  write  5-  and  6-place  numerals. 

Background 

When  we  work  with  numerals  for  very  great 
numbers,  it  is  no  longer  convenient  to  refer  to 
each  specific  place  value  as  is  done  to  some  degree 
with  numerals  for  lesser  numbers  (i.e.,  147  is 
written  and  read  “one  hundred  forty-seven”). 
So,  numerals  for  greater  numbers  are  read, 
grouping  digits  by  threes.  The  digits  in  the  first 
three  places  of  a  numeral  are  grouped  because 
they  show  ones',  the  digits  in  the  next  three  places 
are  grouped  because  they  show  thousands,  the  digits 
in  the  next  three  places,  because  they  show  mil¬ 
lions,  and  so  on.  These  groups  of  3  digits  are  called 
periods  and  are  separated  by  commas  to  further 
facilitate  the  reading  of  the  numerals.  As  many  as 
999  ones,  999  thousands,  999  millions,  999  billions, 
and  so  on  may  be  shown  in  a  numeral.  The  chart 
on  text  page  292  graphically  depicts  the  way  the 
idea  of  periods  is  superimposed  over  the  place- 
value  idea.  Note  the  ones,  tens,  and  hundreds  of 
thousands  shown  in  thousand’s  period  and  the 
ones,  tens,  and  hundreds  shown  in  one’s  period. 

If  pupils  quickly  recognize  one’s,  ten’s,  and 
hundred’s  places  and  the  various  periods,  they 
can  read  any  numeral  readily.  For  purposes  of 
illustration,  consider  the  three-period  numeral 
32,462,537  (even  though  such  a  great  number  is  not 
formally  introduced  at  this  time).  Knowledge  of 
how  to  read  numbers  of  tens  and  ones  and  the 
million’s  period  enables  immediate  reading  of 
“thirty-two  million.”  Likewise,  knowledge  of 
how  to  read  numbers  of  hundreds,  tens,  and  ones 
and  the  thousand’s  period  permits  quick  reading 
of  “four  hundred  sixty- two  thousand.”  Finally, 
knowledge  of  how  to  read  numbers  of  hundreds, 
tens,  and  ones  only  is  required  to  read  five 
hundred  thirty-seven.”  We  do  not  need  to  name 
the  one’s  period. 


Teacher’s  Preparation 

Write  on  the  board  the  numeral  695842  without 
the  comma  that  normally  comes  between  the  one’s 
period  and  the  thousand’s  period  (between  the  5 
and  the  8).  Then  cover  the  numeral  with  a  wall 
map,  chart,  or  in  some  other  way.  Also  write  the 
numeral  85,914  (with  the  comma)  and  conceal 
this  numeral  also. 

Pre-Book  Lesson 

•  Seek  attention  of  your  pupils  and  then  expose 
the  6-place  numeral  (without  a  comma)  just  for 
an  instant.  Ask  children  to  tell  how  many  digits 
are  in  the  numeral.  Try  to  create  doubt  if  it  does 
not  exist.  Then,  in  the  same  way,  expose  the  5- 
place  numeral  (containing  the  comma).  Guide 
pupils  to  realize  that  the  comma  is  an  important 
aid  in  determining  the  number  of  places  in  the 
numeral  which,  in  turn,  helps  in  the  reading  of  the 
numeral. 

•  Place  a  comma  in  the  6-place  numeral  and  ask 
a  child  to  read  it.  Then,  you  should  read  the  same 
numeral  as  follows:  6  hundred  thousands  9  ten 
thousands  5  thousands  8  hundreds  4  tens  2  ones. 
Elicit  from  children  the  point  that  the  manner 
in  which  you  read  the  numeral  is  longer  and 
more  awkward  than  the  better  way  it  was  read 
by  the  child.  Explain  to  the  children  what  the 
numeral  shows,  as  you  make  the  following  draw¬ 
ing  on  the  board.  Point  out  that  we  usually  think 
of  the  three  digits  to  the  right  of  the  comma 
as  showing  ones  but  do  not  name  that  period  and 
the  next  three  digits  as  showing  thousands  and 
name  the  period. 


Thousands 

Ones 

Hundreds 

Tens 

Ones 

Hundreds 

Tens 

Ones 

Direct  attention  to  the  ones,  tens,  and  hundreds 
shown  for  each  period.  Use  the  word  “period” 
in  reference  to  the  3  digits  that  show  ones,  and  the 
3  digits  that  show  thousands. 

•  While  you  have  this  drawing  on  the  board,  you 
may  want  to  write  digits  below  each  of  the  place 
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names  indicated  and  have  children  read  the 
numerals.  Children  may  go  to  the  board,  write  a 
5-  or  6-place  numeral,  and  ask  another  child  to 
read  it. 

Using  the  Text  Pages 

The  oral  work  on  page  292  should  extend,  review, 
and  summarize  the  ideas  developed  in  the  Pre-Book 
Lesson.  Be  sure  to  stress  the  thinking  of  ones  and 
thousands.  For  Ex.  6,  elicit  from  pupils  the  under¬ 
standing  that  the  primary  purpose  of  the  comma 
is  to  help  us  in  reading  and  interpreting  the 
numeral.  It  is  not  merely  to  separate  the  one’s 
and  thousand’s  periods. 

Individualizing  Instruction 

•  Many  children  may  have  initial  difficulty 
with  Ex.  16-19.  In  the  word  form  used  for  the 
number,  pupils  do  not  have  a  comma  to  use  as  a 
guide.  They  should  become  aware  that  the  name 
of  the  period  should  be  followed  by  a  breaking 
point  between  that  period  and  the  next.  It  may 
help  pupils  to  read  5-  and  6-place  numerals  aloud 
and  to  note  the  last  word  said  before  coming  to  the 
comma.  It  should  be  noted,  also,  that  the  word 
comma  is  not  used  in  reading  the  numeral. 

•  All  pupils  should  receive  practice  in  counting 
by  10,000’s  and  100,000’s.  This  may  be  done  in 
small  groups  with  a  pupil  leader  writing  the 


digits  on  the  board  to  correspond  with  those  being 
given  orally.  Practice  in  counting  by  10,000’s  and 
100,000’s  may  also  be  organized  on  a  class  basis. 
For  example,  one  child  may  start  by  giving  a  5-  or 
a  6-place  numeral  (such  as  245,000).  The  next 
child  should  give  the  number  that  comes  next 
when  counting  by  100,000’s  (i.e.,  345,000),  and 
so  on.  Of  course,  the  counting  could  also  be  done 
by  10,000’s  (i.e.,  535,000,  545,000,  and  so  on). 

•  More  capable  children  may  be  able  to  show  on 
the  board  5-  and  6-place  numerals,  as  they  are 
read  by  other  pupils.  This  is  usually  difficult, 
even  for  adults,  but  practice  in  reading  and 
writing  these  numerals,  and  listening  to  them 
read  is  received  in  this  way. 

•  Duplicate,  on  paper  or  write  on  the  chalk¬ 
board,  pairs  of  numerals  like  the  following. 
Instruct  pupils  to  write  the  numerals  and  use 
either  >  or  <  to  show  the  true  relationship 
between  the  two  numbers  shown. 

20,000  _  30,000 

70,000 _ 40,000 

43,000  _ 42,000 

36,300  _ 36,400 

89,408  _ 89,412 

63,591  _  63,590 

340,000  _ 350,000 

460,000 _ 420,000 

866,000  _ 865,000 

492,385  _ 492,384 


NOTES 
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[w] 

Write  only  the  missing  words  in  Ex.  9-11. 

thousand’s  hundred-thousand 's 

9.  In  654,321,  the  digit  4  is  in  _?_  place,  6  is  in  _?_ 

.  j  o  •  •  hundred's. 

place,  and  3  is  in  place. 

ten-thousand’s  one’s 

10.  In  780,642,  the  digit  8  is  in  _?_  place,  2  is  in  _?_ 

.  ,  _  .  hundred-thousand’s 

place,  and  7  is  in  place. 

ten’s  thousand’s 

11.  in  83,450,  the  digit  5  is  in  _?_  place,  3  is  in  _?_ 

ten  -thousand ’s 

place,  and  8  is  in  _?_  place. 

Make  a  chart  like  the  one  on  page  292  for  the  numbers 
shown  in  Ex.  12-19. 

12.  50,687  13.  509,763  14.  876,523  15.  9,741 

16.  Twenty- two  thousand  nine  hundred  twenty-four  22,924 

17.  Three  hundred  thousand  four  hundred  eight  300, 4os 

18.  Four  thousand  seven  hundred  ninety-eight  4,79s 

19.  Six  hundred  fifty-two  thousand  two  hundred  five  652,205 

20.  Show  with  words  the  numbers  shown  in  Ex.  12-15. 

In  the  numeral  in  each  of  Ex.  21-24,  what  appears 

407;  25;  723;  8  . 

in  thousand’s  period?  Ain  one  s  period?  682,-  468;  i56;  975 

21.  407,682  22.  25,468  23.  723,156  24.  8,975 

25.  Write  a  6-place  numeral  with  5  in  ten’s  place, 

9  in  hundred-thousand’s  place,  and  6  in  each  of  the 
other  places.  966,656 

26.  Write  a  5-place  numeral  with  5  in  ten’s  place, 

9  in  ten-thousand’s  place,  and  6  in  each  of  the  other 
places.  96-, 656 

•  Extra  Activity.  Work  Set  131. 
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*  Extending  work  with  numerals  into  million’s  period! 


What  7-Place  Numerals  Show 

Heading  and  writing  numerals ;  million's  period  [O  ] 

Think  of  1  million  minutes  like  this: 

Watch  the  clock  for  1  minute.  Now  if  you  wanted  to  watch 
the  clock  for  about  1  million  minutes,  you  would  need  to  watch 
not  1  whole  day,  not  1  whole  week,  not  1  whole  month,  not  1 
whole  year,  but  about  2  whole  years.  One  million  is  a  very 
great  number. 

We  write  the  numeral  this  way:  1,000,000. 


1.  At  the  board,  write  the  numeral  for  5,000,000 

a.  6  million.  6,000,000  1>.  4  million.  4,000,000  c.  5  million* 

We  show  two  million  five  hundred  eighty-three  thou¬ 
sand  four  hundred  thirty-six  this  way:  2,583,436 

2.  Read  the  number  shown  by  the  numeral  See  below, 

a.  5,087,583.  b.  3,280,570.  c.  8,576,000. 

3.  Write  at  the  board  the  numeral  for  the  number^  Q80 

a.  eight  million  six  hundred  two  thousand  ^ightyA 

b.  three  million  forty-three  thousand  two  hundred* 

6,1 35 ,000 

e.  six  million  one  hundred  thirty-five  thousand,  a 

7,002,420 

d.  seven  million  two  thousand  four  hundred  twenty* 


4.  Study  the  chart  below  and  explain  about  the  digits 

in  million’s  period.  The  digits  in  million's  period  are  a.  2  b.  4 


Period-y- 

Million  s  Period 

Thousand's  Period 

One's  Period 

Place  Value-*- 

Hundred 

million 

Ten 

million 

Million 

Hundred 

thousand 

Ten 

thousand 

Thousand 

Hundred 

Ten 

One 

2,583,436 

4,357,642 

2,5  8  3  ,  4  3  6 

4  ,  3  5  7  ,  6  4  2 

2.  a.  Five  million  eighty-seven  thousand  five  hundred  eighty-three 

b.  Three  million  two  hundred  eighty  thousand  five  hundred  seventy 

c.  Eight  million  five  hundred  seventy-six  thousand 
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Pupil’s  Objectives 

(a)  To  build  greater  understanding  of  the  char¬ 
acteristics  of  our  numeration  system;  and  (b)  to 
learn  to  read  and  write  7-place  numerals. 

Background 

Primary  consideration  is  given  now  to  reading 
numerals  with  a  digit  in  million’s  period.  If  you 
feel  that  some  of  your  children  are  not  ready  for 
work  with  millions,  provide  a  thorough  review 
of  the  work  on  text  pages  2  and  3,  as  well  as  the 
work  on  pages  290-293.  However,  there  is  the 
possibility  that  study  of  more  complex  work  will 
provide  insight  that  has  been  missed  earlier  for 
one  reason  or  another. 

As  children  have  progressed  through  the  grades, 
they  have  acquired  an  insight  into  many  character¬ 
istics  of  our  system  of  numeration: 

a.  It  is  a  base- ten  system  because  10  of  each 
lesser  unit  equals  one  of  the  next  greater  unit. 
More  precisely,  10  is  the  base  in  our  decimal 
system. 

b.  It  employs  the  principle  of  place  value  in  its 
emphasis  on  the  value  shown  by  a  digit  in  its  place. 

c.  It  has  only  10  digits,  but  with  them  we  can 
show  any  number  however  great. 

d.  Zero  is  a  number  since  it  indicates  the  number 
for  the  set  with  no  members.  0  is  used  in  our 
numeration  system  to  show  no  ones  or  no  tens ,  and 
so  on. 

e.  Each  place  in  a  numeral  has  a  name  which 
indicates  its  value — one,  ten,  and  so  on. 

f.  For  convenience  in  reading  and  recognizing 
numerals  for  great  numbers,  the  numeral  is  marked 
off  into  periods  of  3  digits  each.  Each  set  of  three 
digits  constitutes  a  period.  The  first  three  periods 
show  ones,  thousands,  and  millions. 

It  is  not  necessary  for  youngsters  to  master  the 
technical  terminology  of  the  characteristics  de¬ 


scribed  in  a-f.  They  should,  however,  gain  in¬ 
creased  understanding  through  participation  in 
activities  similar  to  those  suggested  in  the  text. 

Teacher’s  Preparation 

With  the  assistance  of  your  class,  prepare  a 
bulletin-board  exhibit  of  newspaper  and  magazine 
clippings  containing  numerals  having  6  or  more 
places.  Some  children  will  be  able  to  read  the 
numerals  without  help.  There  may  be  great 
numbers  shown  in  a  science  or  social-studies  text¬ 
book  that  you  can  refer  to  also. 

Pre-Book  Lesson 

•  Write  a  6-place  numeral  on  the  board  (with  the 
comma).  Have  a  child  name  the  periods  in  the 
numeral  and  then  use  these  names  to  read  the 
numeral.  Then,  write  a  7-place  numeral  on  the 
board,  such  as  2,453,610.  Have  a  child  begin  to 
name  the  periods.  Some  will  know  that  “2”  is  in 
million’s  period.  When  the  name  of  the  period 
is  established,  have  another  child  use  it,  as  well  as 
the  other  period  names  to  help  read  the  entire 
numeral. 

•  Have  pupils  write  on  the  board  and  read  the 
numerals  shown  in  the  newspaper  and  magazine 
clippings. 

•  Make  a  chart  on  the  board  something  like  the 
one  below  to  emphasize  that  hundreds,  tens,  and 
ones  of  ones,  of  thousands,  or  of  millions,  are  shown 
in  a  period. 

•  Write  digits  below  the  position  names  shown 
on  the  board  and  have  pupils  read  the  numeral 
(i.e.,  2,561,947).  To  emphasize  the  value  of  a 
digit  in  its  place,  use  colored  chalk  to  replace  one 
digit  with  0.  For  example,  change  2,561,947  to 
2,501,947  (writing  the  0  with  colored  chalk). 
Have  pupils  read  the  second  numeral  and  then 
tell  how  much  was  subtracted  from  the  first  number 


Millions 

Thousands 

Ones 

Hundreds 

Tens 

Ones 

Hundreds 

Tens 

Ones 

Hundreds 

Tens 

Ones 
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shown,  as  indicated  by  the  change  of  digit  6  to 
digit  0.  For  emphasis,  write  60,000  in  colored 
chalk. 

•  Extend  the  previous  activity  to  the  following 
analysis.  Write  “56,842”  on  the  board  below  the 
proper  position  headings.  Then,  write  and  say 
“Tell  why  this  numeral  can  be  thought  of  as 
showing  50,000  +  6,000  +  800  +  40  +  2.”  Bring 
out  the  idea  of  expanded  notation.  This  is  merely  a 
way  of  showing  the  value  of  each  digit  in  its  place 
in  the  numeral.  We  must  add  all  the  values  indi¬ 
cated  to  find  the  number  shown  by  the  numeral. 

Using  the  Text  Pages 

Use  the  materials  and  teaching  aids  employed 
in  the  Pre-Book  Lesson  to  enhance  the  learning  in 
each  exercise  on  these  two  text  pages. 

Individualizing  Instruction 

All  pupils  may  work  the  following  exercises: 


a.  Write  the  numeral  for 

7  hundreds  8  tens  4  ones  (784) 

8  thousands  5  tens  6  ones  (8,056) 

3  thousands  4  hundreds  8  ones  (3,408) 

27  thousands  45  tens  (27,450) 

3  millions  54  thousands  64  ones  (3,054,064) 

b.  In  columns,  write  the  numerals  for  counting 

from  46  to  146  by  10’s 
from  70  to  1,070  by  100’s 
from  1,160  to  21,160  by  1,000’s 

c.  Write  missing  numerals  in  these  sequences: 

24, - ,  44,  54, - ,  74, - , - , - , - 

183,  193, _ ,  213, - , - , - , - , - 

345,  445, _ , _ ,  745, - , - , - , - 

941,  1,941, _ , - ,  4,941, - , - , - ,  — 

d.  Show  each  number  named  below: 

3,000  +  800  +  40  +  2 

15,000  +  400  +  30  +  8 

60,000  +  7,000  +  9 

200,000  +  80,000  +  5,000  +  400 

4,000,000  +  600,000  +  9,000  +  700  +  20  +  5 


NOTES 
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Using  Expanded  Notation 

Digits  and  place  values  shown  [O] 


Period — 

Million’s  Period 

Thousand’s  Period 

One’s  Period 

Place  Value — »- 

100,000,000 

O 

o 

o 

© 

o 

© 

© 

O 

o 

© 

© 

o 

o 

100,000 

o 

o 

© 

o 

O 

O 

© 

© 

© 

r-t 

© 

a.  4,631,725 

4 

9 

6 

3 

1 

7 

2 

5 

b.  9,543,687 

9 

3 

5 

4 

3 

6 

8 

7 

c.  2,654,738 

2 

5 

6 

5 

4 

7 

3 

8 

d.  8,537,964 

8 

9 

5 

3 

7 

> 

9 

6 

4 

e.  3,685,749 

3 

5 

6 

8 

5 

5 

7 

4 

9 

f.  1,437,265 

1 

9 

4 

3 

7 

9 

2 

6 

5 

g.  5,762,134 

5 

9 

7 

6 

2 

9 

1 

3 

4 

h.  6,928,701 

6 

J 

9 

2 

8 

9 

7 

0 

1 

i.  7,132,098 

7 

5 

1 

3 

2 

9 

0 

9 

8 

j.  5,061,073 

5 

9 

0 

6 

1 

9 

0 

7 

3 

*1.  Study  the  values  shown  by  the  digits  as  placed  in  numeral  a: 

4  in  million’s  place  stands  for  4  X  1,000,000. 

6  in  hundred-thousand’s  place  stands  for  6  X  100,000. 

3  in  ten-thousand’s  place  stands  for  3  Xq  10,000. 

1  in  thousand’s  place  stands  for  1  X  . 

7  in  hundred’s  place  stands  for  7  X  -  . 

2  in  ten’s  place  stands  for  2  X  -  ?- . 

5  in  one’s  place  stands  for  5  X  -  . 


Tell  then  why  the  numeral  4,631,725  shows 
(4  X  1,000,000)  +  (6  X  100,000)  +  (3  X  10,000)  + 
(1  X  1,000)  +  (7  X  100)  +  (2  X  10)  +  (5  X  1). 

The  numeral  4,631,725  shows  the  sun ,  of. the  values^ of  each  d 'git  m  'ts  place 

2.  For  each  of  numerals  b— ^  in  the  chart,  tell  wnat 
each  digit  in  its  place  stands  for.  see  Ex.  i. 
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*  Each  place  value  is  multiplied  by  the  digit  value! 


Renaming  numbers  very  often  makes  performing  an  operation  on  them  much  easier. 

Subtracting  in  Your  Head 

Using  expanded  notation  [O] 

Study  the  work  for  87-45  in  box 
A.  See  how  the  sum  and  the  known 
addend  have  been  renamed  and  how 
the  work  has  been  done.  Are  tens 
subtracted  first?  Yes 

1.  Tell  how  to  finish  the  work 
for  98  —  36  in  box  B.  See  b°*  B- 

[w] 

Find  the  answers  for  Ex.  2  to  13, 
as  in  boxes  A  and  B.  First,  rename 
as  tens  and  ones  each  sum  and  the 
known  addend. 


87  -  45  =  n 
(80  +  7)  -  (40  +  5)  =  n 
(80  -  40)  +  (7  -  5)  =  n 
40  +  2  =  42  n  =  42 


B 


98  -  36  =  n 
(90+  -?8)-  ( 

(90 -3°  ?-)  +  (-?-  -  6)  =  n 


-s  3  0  \ 

?_  +  6)  =  n 
8 


_?_+_?_  =  n 


n 


=  ;> 


62 


14 


2. 

35  - 

12  23 

5. 

56  - 

43  '3 

8. 

99  - 

62  37 

11. 

86  - 
51 

72 

3. 

97  - 

60  37 

6. 

47  - 

23  24 

9. 

35  - 

12  23 

12. 

79  - 

69 

28 

4. 

69  - 

35  34 

7. 

88  - 

35  53 

10. 

72  - 

41  31 

13. 

93  - 

24 

14.  48  -  21 27 

18.  89  -  47 42 


Show  only  the  other  addend  for  Ex.  14-21 
15.  67  -  44  23  16.  57  -  22  35 


45 


17.  99  -  54 

33 

19.  75  _  33  42  20.  84  -  21  63  21.  89  -  56 


Practice  in  Division 

Some  quotients  shown  in  mixed  form  [W] 

**Divide  as  you  are  told.  Divide  a  remainder  greater 
than  zero  and  show  the  quotient  in  mixed  form. 


1,24  8  208, R0  2,353  392f 
8, 064i, 008, ro  5,760 720, ro 
2,506  358, ro  7,633i,090-| 

4,064  45i-|  5,136  57of 


1-4.  Divide  by  6: 

5-8.  Divide  by  8: 

9-12.  Divide  by  7: 

13-16.  Divide  by  9: 

296 

**  Division  may  now  be  completed  in  that  pupils  may  divide  a  remainder 
greater  than  0  and  show  the  quotient  in  mixed  form. 


4,564  760f 
4,654  set  f 
1,45  4  207f 
8,038  893 -L 


161 J- 


970a 

209, R0 

1,672a 

469, R0 

3,283a 


7,458 


82  8f 


A 
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Pupil’s  Objectives 

(a)  To  learn  about  subtracting  mentally;  and 
(b)  to  have  written  practice  in  division. 

Background 

You  will  find  the  oral  and  written  work  on 
using  expanded  notation  in  subtraction  examples  a 
good  activity  for  pupils  who  have  complete  mastery 
of  the  basic  operations.  Children  who  may  be 
somewhat  insecure  will  probably  find  the  written 
work  confusing.  Help  them  to  realize  that  the 
given  numbers  are  being  renamed  as  tens  and  ones 
in  order  to  make  subtraction  easier. 

Your  pupils  have  learned  to  subtract  by  starting 
with  ones.  Then,  they  subtract  tens.  All  of  the 
work  shown  in  boxes  A  and  B  merely  shows  that 
it  is  possible  to  find  the  answer  by  subtracting  tens 
first.  Since  no  renaming  is  required  in  these  new 
examples,  it  is  rather  simple  to  think  the  final  result. 

At  the  bottom  of  the  page  is  written  practice  in 
division.  In  some  examples  there  will  be  a  re¬ 
mainder  greater  than  0.  For  this  particular  lesson, 
instruct  pupils  to  divide  the  remainder  by  the  di¬ 
visor,  express  the  answer  as  a  fraction,  and,  in  turn, 
express  the  complete  quotient  in  mixed  form  (i.e., 
with  a  whole-number  name  and  a  fraction).  Un¬ 
less  the  division  is  found  in  a  problem  setting, 
there  is  no  way  to  know  the  best  form  for  showing 
the  remainder.  In  some  problem  situations  the 
remainder  should  be  divided  and  the  result  shown 
as  a  fraction;  while  on  other  occasions  it  is  appro¬ 
priate  not  to  divide  the  remainder,  but  merely 
to  show  it  with  R.  Thus,  be  sure  to  instruct  pupils 
to  divide  the  remainder  when  doing  computational 
practice  and  show  the  answer  then  in  mixed  form. 

Pre-Book  Lesson 

76 

•  Write  on  the  chalkboard  an  example  like: - • 

Ask  a  child  to  go  to  the  board,  find  the  answer,  and 
tell  everything  he  is  doing  to  find  the  answer.  In  all 
probability  he  will  start  by  subtracting  ones  first. 

•  Write  the  same  example  on  the  board  again 
and  ask  another  child  to  subtract  by  starting  with 


the  tens.  Of  course,  the  answer  will  be  the  same 
in  both  cases. 

•  Write  the  example  again,  this  time  in  hori¬ 
zontal  form:  76  —  45  =  n.  Then  ask  pupils  to 
show  each  number  in  expanded  notation  so  that 
the  sentence  becomes:  (70  +  6)  —  (40  +  5)  =  n. 
Have  pupils  analyze  the  sentence  carefully  and 
describe  the  thinking  involved  in  finding  the 
answer.  It  is  at  this  point  that  considerable  con¬ 
fusion  may  occur.  Many  children  will  not  see 
why  you  can  write  the  sentence  as  (70  —  40)  -f- 
(6  —  5)  =  n.  This  sentence  form  merely  denotes 
the  actual  thinking  involved  in  finding  the  answer. 
If  youngsters  have  difficulty  in  understanding  the 
sentence  form,  don’t  force  the  issue.  Just  have 
them  find  the  answer  in  the  examples  by  subtract¬ 
ing  tens  first. 

Using  the  Text  Page 

•  Discuss  the  work  at  the  top  of  the  page.  It  sum¬ 
marizes  the  suggestions  for  the  Pre-Book  Lesson. 
Do  not  assign  the  written  work  to  pupils  who  ap¬ 
pear  to  be  confused.  Some  of  your  pupils  will  be 
able  to  proceed  with  the  work  without  any  diffi¬ 
culty. 

•  All  should  be  able  to  do  the  work  at  the  bottom 
of  the  page.  They  are  to  divide  all  dividends 
shown  in  a  row  by  the  divisor  shown  for  that  row. 
If  there  is  a  remainder  greater  than  zero,  they  are 
to  divide  it  by  the  divisor  and  show  the  answer  in 
fraction  form. 

Individualizing  Instruction 

•  All  pupils  may  use  any  of  the  alternate  ways  of 
doing  computation.  Adding  two  columns  simul¬ 
taneously,  using  compensation  in  subtraction,  using 
the  distributive  property  to  multiply  or  divide 
mentally,  and  using  the  ancient  Egyptian  way  of 
multiplying  are  a  few  methods  that  have  been 
taught. 

•  All  pupils  should  continue  to  read  and  write 
5-,  6-,  and  7-place  numerals. 

•  Make  use  of  any  suggestions  at  the  end  of 
previous  lessons  that  have  not  been  used. 
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Pupil’s  Objective 

To  maintain  many  different  items  of  informa¬ 
tion,  understanding,  and  skill. 

Background 

Many  new  ideas  and  extensions  of  ideas  have 
been  introduced  in  this  chapter.  It  is  extremely 
important  that  these  ideas,  understandings,  and 
skills  be  maintained.  The  major  ideas  covered 
in  this  test  are: 

•  Counting  by  fraction  numbers 

•  Giving  whole-number  and  fraction-number 
names  for  a  number 

•  Representing  a  set  of  fraction  numbers 

•  Using  simplest  form  for  a  fraction 

•  Expressing  the  division  of  the  remainder  in 
fraction  form 

•  Making  change  by  counting  up 

•  Multiplying  with  2-place  numerals  identi¬ 
fying  partial  products 

•  Reading,  writing,  and  understanding  5-,  6-, 
and  7-place  numerals 

•  Representing  a  geometric  idea 

Braces  {  }  will  be  used  extensively  throughout 
the  Mathematics  We  Need  program  as  a  means  of 
listing  the  members  of  a  set.  These  are  mathe¬ 
matical  symbols  that  pupils  will  use  still  more 
frequently  in  upper  grades.  Ex.  14  suggests  that 
pupils  use  braces  for  indicating  a  particular  set  of 
numbers.  You  may  wish  to  have  children  use 
braces  in  a  similar  way  to  denote  any  set  of  num¬ 
bers  defined  in  a  particular  way. 

Using  the  Text  Page 

•  Most  children  should  be  able  to  proceed 
independently  with  the  written  work.  It  would  be 
appropriate  to  read  each  exercise  for  pupils  with 
reading  difficulties. 

•  After  all  children  have  completed  the  written 
work,  conduct  an  oral  lesson  in  which  each  item 
of  the  test  is  discussed  in  detail.  You  may  wish  to 
use  some  of  the  following  questions  or  suggestions 
noted  in  the  second  column  for  selected  items. 


Ex.  7.  Discuss  the  meaning  of  y.  Point  out 
that  it  shows  that  the  remainder  3  has  also  been 
divided  by  the  divisor  7. 

Ex.  3.  “In  what  period  is  507?  What  other 
periods  have  we  learned  about?  Why  can  the 
436  be  read  “four  hundred  thirty-six  thousands”? 

Ex.  4.  Bring  out  the  idea  that  we  do  not  multi¬ 
ply  by  cents.  We  merely  multiply  by  8,  the  lesser 
number,  and  show  the  answer  with  a  £  symbol. 

Ex.  5.  Give  the  amount  of  other  purchases 
and  ask  children  to  count  out  the  change  from  $2, 
$3,  $4,  and  $5. 

Ex.  7.  Ask  children  to  tell  why  they  know  the 
order  they  have  given  is  correct. 

Ex.  9.  Have  a  number-line  picture  or  a  frac¬ 
tional-parts  chart  available  for  reference.  Display 
the  material  in  a  spot  easily  seen  for  pupils  to  use  if 
they  wish  to  do  so. 

Individualizing  Instruction 

•  Conduct  a  brief  oral  review  of  prime  numbers. 
Guide  the  discussion  and  ask  questions  that  will  re¬ 
quire  pupils  to  state  in  their  own  words: 

a.  A  prime  number  is  a  number  greater  than  1 
that  has  just  two  factors — itself  and  one. 

b.  A  prime  number  is  divisible  by  two  numbers 
only — itself  and  one. 

Ask,  “Are  all  prime  numbers  odd?”  (2  is  prime.) 

“What  are  the  prime  numbers  less  than  10?” 

“Why  isn’t  9  a  prime  number?” 

•  Near  the  end  of  Chapter  7  (Teacher’s  Page 
263)  an  activity  was  suggested  in  which  the  com¬ 
pensation  principle  was  applied  in  subtraction. 
If  you  developed  this  skill  with  some  or  all  of  your 
children,  have  them  work  the  following  examples 
by  this  principle.  Remind  pupils  that  they  may 
add  the  number  (to  both  sum  and  known  addend) 
that  will  make  the  known  addend  a  multiple  of  10. 
In  Ex.  a,  2  should  be  added  to  both  numbers 
because  38  +  2  equals  40,  a  multiple  of  10. 

a  b  c  d  e 

84  191  43  276  65 

-  38  -  57  -  29  -  58  -  17 
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*  Reviewing  the  many  ideas  introduced  in  this  chapter!  An  oral  follow-up  lesson 
for  d  iscussing  items  in  further  detail  is  suggested  on  Teacher’s  Page  297. 


Many  Things 

Maintenance  [W] 

Write  what  is  missing  in  each  of  Ex.  1  to  5. 

1.  647  v  7  =  92t.  The  remainder  was  _?_3. 


2.  For  27  X  63  =  n,  the  second  partial  product  is 
126  tens.  You  should  write  the  6  under  the  ?_2of  27. 

thousand  ’s 

3.  In  436,507,  the  436  is  in  ?  period. 

4.  For  37  X  we  usually  multiply  by  ? 8. 

5.  Count  out  the  change  from  a  $5  bill  for  a  purchase 

Of  $3.77.  ^  dollars  77  cents,  78,  79,  80,  90,  4  dollars,  5  dollars 


6.  Show  the  fraction  numbers  named  in  counting 


a.  from  i  through  t. 


1  2  3  4  5__6 
6,  6,  6,  6,  6,  6 


b.  from  I  through  I. 


3  4  5  6  7  8 
9,  9,  9,  9,  9,  9 


7.  Show  each  set  of  fraction  numbers  in  the  order 
of  least  to  greatest. 

l  l  1111  i  1  1  i  i  i  l  l  1  -1  -L  X 

a.  3,  TT ,  9  TT,  7,  J  D.  5,  8,  11  11,  8,  5  C.  20,  1  6,  12  20,  16,  12 


8.  Copy  each  of  a-e  showing  the  numerator. 


a.  1  = 


? 5 
t 


b.  2 


9  12 
t 


c. 


3  =  t  d.  4 


,  48 

T2 


e. 


8 


6.  _3 

a.  8  4 


9.  Show  a  simpler  form  for  each  fraction. 

b4  2_  2  J_  l  2 

.63  C.  4  2  Cl. 


8  4 


e. 


3  i_ 
6  2 


f. 


,  56 

7 


4  JL 
8  2 


Write  the  numeral  for 

10.  5  million.  5-000<000 

11.  Two  hundred  nine  thousand  seven  hundred.  209-700 

12.  Six  million  four  hundred  twenty-five  thousand.  6,425,000 

13.  What  is  the  value  of  each  digit  in  its  place  in 

3  286  779?  ^  mHlion,  2  hundred  thousands,  8  ten  thousands,  6  thousands,  7  hundreds, 

5  5  7  tens,  9  ones 

14.  Show  in  braces  the  set  of  fraction  numbers  be¬ 
tween  0  and  1  that  have  the  denominator  8.  Riiii.iU} 

15.  Draw  a  picture  of  right  angle  BAG.  Btr>- 
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*  Showing  the  denominator  in  words  as  in  Ex.  lb  and  Ex.  4b  helps  to 
emphasize  that  only  the  numerators  are  being  added  or  subtracted. 


Adding  and  Subtracting  Fraction  Numbers 

With  denominators  the  same  [O] 

*1.  One  quart  bottle  of  milk  is  i  full.  Another  is  i 
full.  How  much  milk  is  there  in  the  two  bottles?^; 

a.  Do  i  and  i  have  the  same  denominator?  Yes 

b.  You  can  add  fraction  numbers  having  the  same 
denominator.  1  fourth  +  3  fourths  =  ?4  fourths,  or  1. 

No 

2.  Do  i  and  h  have  the  same  denominator  ?A  Do  they 
name  parts  of  the  same  size?  N° 

3.  Which  pairs  of  fraction  numbers  shown  in  a-e  have 
the  same  denominator  for  the  pair? 

ac  _  q  e;  4  4  1  5  7  ^  7  J> 

a.  "9,  9  1).  7,  7  C.  5",  6  (1.  10,  10  O.  12,  7 

*4.  If  you  have  I  pound  of  flour  and  use  I  pound, 
what  part  of  the  pound  will  be  left?^  or“  pound 

a.  Do  l  and  t  have  the  same  denominator?  Yes 

b.  You  can  subtract  fraction  numbers  having  the  same 
denominator.  7  eighths  —  3  eighths  =  -?4  eighths,  or 
8,  or  -?-2. 

On  the  board,  show  a  number  line  like  that  pictured 
below  and  then  show  how  to  add  or  subtract  for  Ex. 


5-8.  Give  answers  in  simplest  form,  if  you  can. 


-< - • — 

0 

- • - • — 

- * - ■# - 

i 

2 

2 

0 

1 

2 

3 

4 

4 

4 

4 

0 

1 

2  3 

4  5 

6 

7 

8 

8 

8  8 

8  8 

8 

8 

5. 

3  fourths  minus 

1  fourth  = 

_?,2  fourths,  or 

-► 


6.  3  eighths  plus  5  eighths  =  ~?-8  eighths,  or  -?-h 

7.  4  fourths  minus  2  fourths  =  -?-2  fourths,  or  -?-. 

8.  5  eighths  plus  1  eighth  =  _?-6  eighths,  or  _?-4. 
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Teaching  Pages  298  and  299 


Pupil’s  Objective 

(a)  To  learn  to  add  and  subtract  fraction  num¬ 
bers  having  the  same  denominator;  and  (b)  to 
learn  to  write  answers  to  addition  and  subtraction 
examples  in  simplest  form. 

Background 

The  addition  and  subtraction  of  fraction  num¬ 
bers  having  the  same  denominator  should  be 
relatively  easy  for  your  pupils.  They  have  done 
a  great  deal  of  manipulation  of  fractional  parts 
and  have  built  considerable  understanding  of 
halves,  thirds,  fourths,  sixths,  and  eighths.  They 
can  see  the  joining  of  these  parts  of  a  given  size  and 
also  the  removal  of  some  parts.  They  know,  also, 
some  equivalent  relationships  between  fractional 
parts  in  the  guise  of  other  names  for  some  fraction 
numbers,  such  as  §  = 

Informally  (and  intuitively),  children  have 
been  introduced  to  the  idea  of  addition  and  sub¬ 
traction  of  fraction  numbers  by  questions  such  as, 
“How  many  fourths  make  one  half?  How  many 
more  sixths  are  needed  to  make  one  whole?” 

Pupils  find  the  operations  on  fraction  numbers 
more  complex  than  on  whole  numbers  because  of 
the  presence  of  a  denominator  (which  names  the 
size  of  the  part).  Actually,  the  addition  and  sub¬ 
traction  involved  is  very  simple.  If  the  denomi¬ 
nator  were  shown  in  some  other  way,  the  complex¬ 
ity  of  the  situation  would  be  diminished.  For  this 
reason,  it  is  often  desirable  for  the  new  learner  to 
see  the  denominator  shown  in  letters  (as  on  the 
text  page)  in  order  to  help  him  understand  that 
the  operation  is  on  the  numerators.  It  is  well  to 
continue  to  emphasize  that  the  denominator, 
as  the  name  implies,  helps  to  name  the  size  of  the 
part,  while  the  numerator  numerates,  or  tells  the 
number  of  parts  of  that  size.  When  adding  and 
subtracting  fraction  numbers,  if  the  parts  are  all 
the  same  size  (i.e.,  the  denominators  are  the  same), 
the  numbers  (numerators)  may  be  added  or  sub¬ 
tracted  like  numbers  of  ones. 

A  great  deal  of  oral  work  is  essential  at  this  time. 
The  meaning  is  much  more  important  than  the 


mere  writing  of  examples.  A  foundation  well  laid 
at  this  time  will  minimize  difficulties  later  on. 

Teacher’s  Preparation 

Have  available  fractional  parts  of  differently 
colored  circle  shapes  to  be  used  by  the  children  in 
the  Pre-Book  Lesson.  (All  the  halves,  fourths, 
eighths,  and  so  on,  should  be  of  wholes  of  the  same 
size  in  order  that  pupils  may  discover  equivalent 
relationships.)  Materials  for  the  flannel  board* 
would  also  be  helpful.  All  work  on  text  pages  298 
and  299  is  limited  to  sums  no  greater  than  one. 
For  the  stage  of  working  with  objects,  halves, 
thirds,  fourths,  and  eighths  will  be  adequate. 

Pre-Book  Lesson 

•  Direct  pupils  in  using  the  fractional  parts  for 
making  comparisons  and  discussing  equivalent 
relationships  as  follows: 

“Place  a  one-half  circle  shape  in  front  of  you. 
Now  put  another  one-half  circle  shape  beside  it. 
How  many  halves  are  there?  One  half  shape  and 
one  more  half  shapes  are  how  many  halves? 

“Place  two  of  the  one-fourth  circle  shapes  on  the 
desk.  Put  another  one-fourth  circle  shape  below 
the  two  fourths.  Two  fourths  shapes  and  one  more 
fourth  shape  are  how  many  fourths?” 

Continue  with  this  type  of  manipulating  with 
fractional  parts  and  the  questioning  for  3  eighths 
and  4  eighths.  Start  writing  about  the  situations 
on  the  board  as  follows: 

1  half  -f-  1  half  = _ halves 

2  fourths  +  1  fourth  = - fourths 

3  eighths  +  4  eighths  = _ eighths 

•  Direct  pupils  to  place  5  of  the  one-eighth 
circle  shapes  in  front  of  them.  Then,  ask  them  to 
remove  3  of  the  one-eighth  shapes.  “How  many 
eighths  shapes  are  left?”  Write  this  and  other 
similar  examples  on  the  board  after  proper 
demonstrations: 

5  eighths  —  3  eighths  = - eighths 

4  fourths  —  1  fourth  = _ fourths 

7  eighths  —  5  eighths  = - eighths 

*See  1  and  2,  page  xix. 


Teacher’s  Page  298 


•  Discuss  with  the  children  that  we  do  not 

normally  write  “5  eighths”  in  this  way,  but  usually 
write  Have  them  tell  what  eighths  means. 

Then,  go  to  the  board  and  write  the  sentence  in 
fraction  form  beside  the  sentence  already  there. 

5  eighths  —  3  eighths  = - eighths,  or  f  —  f  =  t- 

Have  different  children  go  to  the  board  to  rewrite 
each  of  the  sentences  there.  Each  time,  emphasize 
the  addition  or  subtraction  of  the  numerators. 

•  Demonstrate  on  the  flannel  board  the  joining 
of  a  one-half  circle  shape  with  two  one-third  circle 
shapes.  The  children  can  see  that  there  are  three 
pieces  on  the  flannel  board.  Ask,  “What  can  we 
call  the  three  pieces?  Are  they  three  halves  circle 
shapes  or  three  thirds  circle  shapes?”  Make  it 
clear  that  to  give  all  the  parts  the  same  name  they 
must  all  have  the  same  size.  Thus,  to  add  or 
subtract  fraction  numbers,  they  all  must  have  the 
same  denominator. 


Using  the  Text  Pages 

•  Use  your  fractional  parts  to  help  with  Ex.  1-4. 
For  Ex.  5-8,  draw  a  number-line  picture  on  the 
board  like  that  on  the  text  page  and  illustrate  the 
additions  and  subtractions  suggested,  as  shown 
below  for  Ex.  5. 


3 


/"■ 

0 

♦  \ 

1 

- • — 

0 

2 

- #- 

♦ 

iv.y 

4 

2 

2 

0 

1 

2  3 

4 

4 

4 

4  4 

4 

0 

1 

2 

3  4  5  6  7 

8 

8 

8 

8 

8  8  8  8  8 

8 

•  The  written  work  on  page  299  should  be  rather 

easy 

for 

most 

children.  Permit  children  to 

use 

their  fractional  parts  to  help  them  with  the  exer- 

cises.  When  simpler  forms  for  answers  are  re¬ 
quired,  use  of  the  number-line  pictures  will  help. 

Individualizing  Instruction 

•  Slower  learners  may  need  more  work  with  the 
fractional  parts.  They  should  be  permitted  to  use 
fractional  parts  to  help  with  written  work  until 
they  gain  the  confidence  and  security  to  work 
without  them. 

•  All  pupils  may  try  any  or  all  of  the  following 
examples: 

1  fifth  +  1  fifth  = _ fifths 

2  fourths  1  fourth  = - fourths 

3  sixths  -f-  2  sixths  =  5 - 

4  eighths  —  3  eighths  =  1  - 

5  fourths  —  2  fourths  = _ fourths 

4  fifths  —  2  fifths  = _ fifths 

6  eighths  —  1  eighth  =  5 - 

7  ninths  —  5  ninths  =  2 - 

3  fourths  minus  2  fourths  = - 

5  eighths  plus  2  eighths  = - 

2  thirds  minus  1  third  = - 

2  fifths  +  1  fifth  +  1  fifth  = _ fifths 

5  sixths  minus  4  sixths  = - 

2  sixths  plus  3  sixths  = - 

2  fourths  minus  1  fourth  = - 

5  fifths  —  2  fifths  = - 

1  fourth  +  1  fourth  +  2  fourths  = - 

5  eighths  minus  3  eighths  = - 

3  fifths  plus  1  fifth  = - 

7  eighths  minus  2  eighths  = - 

•  More  capable  children  may  try  the  following: 

3  I  6  ? 

T5  +  TO  —  T 

12  12  —  t 

11  _L  -  4  —  .1 
1 6  l  16  ? 

•  Use  Extra  Examples  Sets  87  and  88  as 


TIT  —  To  ~  t 

13  _9_  ? 

16  16  —  1 


Teacher’s  Page  299 


We  can  add  and  subtract  fraction  numbers 
having  the  same  denominator. 


[wi 

For  Ex.  9-16,  write  answers  in  simplest  form.  Use 
the  number-line  pictures  on  page  298  and  below. 


9.  2  thirds  +  1  third  1 

10.  6  eighths  +  1  eighth  i 

11.  6  sixths  —  3  sixths  f 

12.  3  thirds  -  2  thirds  | 


13.  5  sixths  —  3  sixths  i 

14.  3  fourths  +  1  fourth  1 

15.  8  eighths  -  1  eighth  i 

16.  5  sixths  -  2  sixths  y 


Copy  and  write  answers  for  Ex.  17-27. 

17.  3  fourths  minus  2  fourths  =  -?-4 

9 

18.  4  tenths  plus  5  tenths  =  -?-10 

n 

19.  7  twelfths  plus  4  twelfths  =  -?-12 

20.  5  sixths  from  6  sixths  =  -?- 

21.  1  fifth  +  1  fifth  +  2  fifths  =  -?J 


22. 

8 

io  - 

7 

•  10 

= 

•?  1 

TO 

25. 

3 

4 

+ 

1 

4  = 

?4 

or 

>1 

—  *  — 

23. 

1  + 

2l 

6  = 

?  4 

or  t 3 

26. 

5 

6 

— 

3 

6  = 

?  2 

63 

or 

?  JL 
T  3 

24. 

i  + 

1 

8  = 

,8 

85 

or  -  ? J 

27. 

1 

8 

+ 

3 

8  = 

?4 

^5 

or 

?  — 
T2 

#  Extra  Examples.  Work  Set  87  and  88. 


299 


*  Pupils  may  use  the  number-line  pictures  on  pages  298-299 
to  find  simpler  forms  for  certain  fractions. 


Writing  the  Work  for  A.  and  S.  Another  Way 

A.  and  S.  of  Fraction  Numbers  [O] 

1.  In  making  candy,  Ruth  used  t 
cup  of  white  sugar  and  i  cup  of  brown 
sugar.  In  all,  how  much  sugar  did 
she  use? 

4_ 

3  fourths  +  1  fourth  =  _?i,  or  _?J. 

We  may  write  the  work  for  the 
example  both  as  in  Ex.  A  and  as  in 
Ex.  B.  Explain. 


A 

3  .  i  4 

4  +  4  —  4, 

or  1 

B 

3 

4 

1,  or  1 

2 

6 

4 

6 


b. 


3. 

8 

3. 

8 


2.  Explain  these 
additions: 

6  i  j3 

e,  or  1  s,  or  4 

In  each  case,  only  the  numerators  are  added.  The  denominators  merely 
tell  the  size  of  the  parts  being  cpns idered . 

Do  your  work  for  Ex.  3  to  5  on  the  board. 


3.  Write  the  work  for  Ex.  2  as  in  Ex.  A. 

b.  —  +  —  =  — ,  or  -2- 
8  8  8'  4 


a-i+  e  =  b  or  1 


4.  Copy  and  finish  Ex.  a-d.  =bor] 


a.  f+t='8  b.  4  +  4-T'or  4  +  4-f'or  'd.  6  + 


JL  A 
6 


5.  Write  the  work  for  Ex.  4  as  in  Ex.  B. 

See  bottom  margin. 

6.  How  much  more  white  sugar  than  brown 
sugar  did  Ruth  use?  See  Ex.  1. 

3  fourths  -  1  fourth  =  _?_2  fourths,  or  _?-2. 

We  may  write  the  work  for  the  example  both  as  in 

.  .  Each  example  shows  a  numerator 

Ex.  C  and  as  in  Ex.  D.  Explain.  being  subtracted,  while  the 

denominator  remains  the  same. 

7.  Explain  these 
subtractions: 


6 

a.  8 

2 

8 


b.  f 

2 

6 


4  1 

s,  or  2 


f,  or  h 
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Ex.  5. 


4a.  4 


4 


b.i 

4 

+  A 

4 


c.  2. 

4 

4 


d.  i 

6 

4 


T'orl 


i,orl 


6  i 

T,orl 


Teaching  Pages  300  and  301 


Pupil’s  Objectives 

(a)  To  learn  to  write  the  work  for  addition  and 
subtraction  of  fraction  numbers  in  vertical  form; 
and  (b)  to  have  written  practice  in  addition  and 
subtraction  of  fraction  numbers. 

Background 

Unless  complete  understanding  of  the  meaning 
of  the  fraction  symbol  is  established,  many  children 
will  find  using  the  vertical  form  confusing  and  more 
difficult  than  the  horizontal  form.  This  stems 
primarily  from  the  fact  that  they  want  to  add  or 
subtract  the  denominator  shown.  Consequently, 
the  purpose  of  the  numeral  showing  the  denomi¬ 
nator  must  be  well  established.  Time  and  time 
again  you  will  need  to  make  the  point  that  the 
denominator  tells  the  size  of  the  parts  we  are  con¬ 
sidering.  Or,  as  has  been  stated  before,  the  de¬ 
nominator  helps  to  name  the  size  of  the  parts.  We 
add  or  subtract  the  numerators  which  tell  the 
numbers  of  parts  we  are  considering.  For  example, 
if  we  have  a  social  situation  in  which  we  join 
a  set  of  4  oranges  with  a  set  of  3  oranges,  we  add 
the  numbers  only,  not  the  oranges.  The  same  is 
true  of  joining  a  set  of  4  eighths  with  a  set  of  3 
eighths.  We  add  the  numbers  of  eighths,  not  the 
eighths. 

By  referring  to  a  number-line  picture  or  to 
fractional  parts,  your  pupils  have  learned  intui¬ 
tively  the  simplest  forms  for  some  fraction  numbers 
(i.e.,  halves,  thirds,  fourths,  sixths,  and  eighths). 
So  far,  there  has  been  no  attempt  to  teach  a  com¬ 
putational  procedure  for  finding  the  simplest  form. 
For  the  time  being,  let  it  suffice  to  use  a  physical 
model  for  finding  the  simplest  form.  In  all  prob¬ 
ability,  most  of  your  pupils  know  that  j  is  the  sim¬ 
plest  form  for  f,  §,  or  or  that  ^  is  the  simplest 
form  for  § . 

Teacher’s  Preparation 

Draw  on  the  board  two  pictures  of  line  segments, 
one  marked  off  in  eighths,  the  other  in  sixths. 
Use  the  pictures  on  text  page  284  as  models.  Pupils 
may  refer  to  these  number-line  pictures  when  it  is 
necessary  to  change  a  fraction  to  simpler  form. 


Pre-Book  Lesson 

•  Write  on  the  board  the  example  3  -j-  4  =  n. 
Immediately  below  it,  write  the  example  §  -j-  f  =  n. 
Ask,  “How  are  these  two  examples  alike?  How 
are  they  not  alike?”  Be  sure  to  elicit  from  pupils  the 
idea  that  in  both  examples  the  answer  is  obtained 
by  adding  3  and  4.  Also,  it  is  especially  important 
to  have  pupils  tell  the  purpose  of  the  8  in  the 
fractions.  (It  tells  the  size  of  the  fractional  parts 
we  are  considering.  You  will  recognize  that  there 
is  more  involved  than  just  size — the  size  derives 
from  the  fact  that  the  whole  has  been  separated 
into  8  parts  of  the  same  size.)  At  this  point  it  would 
be  desirable  to  write  the  fraction  sentence  in  the 
form  3  eighths  +  4  eighths  =  n  to  emphasize  again  the 
role  of  the  8. 

•  Write  the  same  two  examples  in  3  f 

vertical  form.  Again,  discuss  ways  -f-  4  -f-  f 

in  which  they  are  alike  and  not  alike. 

Point  out  that  the  fractions  must  be  read  very 
carefully  to  make  sure  the  denominators  are  not 
added.  Discuss  with  pupils  the  idea:  If  we  start 
with  eighths  and  some  more  eighths  are  joined  with 
them,  will  we  have  eighths  when  we  finish?  Em¬ 
phasize  this  idea  as  often  and  in  as  many  different 
ways  as  possible.  In  bringing  out  this  important 
idea,  it  is  equally  important  to  stress  the  idea  that 
we  cannot  add  or  subtract  fraction  numbers  unless 
the  denominators  are  the  same. 

•  Write  an  example  in  which  the  answer  can  be 
expressed  in  simpler  form  (for  example:  f  or  f  or  f). 
Direct  attention  to  the  number-line  pictures  on 
the  board.  Have  pupils  use  the  pictures  to  identify 
other  names  for  the  fraction  numbers.  Review  the 
idea  of  simplest  form.  Bring  out  the  idea  that  either 
|  or  \  may  be  written.  It  is  common  practice  to 
show  a  fraction  number  in  simplest  form.  Write 
the  two  names  for  the  answer  as  shown  in  the 
examples  on  text  page  300.  At  this  time,  it  is 
desirable  for  pupils  to  write  both  forms  to  further 
establish  the  idea  that  both  are  names  for  the  same 
fraction  number. 

•  Write  several  more  examples  on  the  board  for 
pupils  to  work.  Use  both  addition  and  subtraction. 
Express  all  answers  in  simplest  form. 

Teacher’s  Page  300 


Using  the  Text  Pages 

•  Emphasize  the  social  application  in  a  problem 
situation.  State  other  applications  as  the  occasion 
permits.  In  all  oral  work  continue  to  emphasize 
the  meaning  of  the  denominator  and  the  special 
way  it  helps  to  show  the  size  of  the  fractional  parts. 

•  In  exercises  which  ask  children  to  write  the 
work  in  two  ways,  you  may  wish  to  say,  “Write 
each  example  in  horizontal  form  first,  and  then  in 
vertical  form”  or  “Write  each  example  in  the 
across  way  first,  and  then  in  the  up-and-down  way.” 

•  For  all  written  work  ask  pupils  to  write  the 
answer  to  the  example  and  then  to  change  the 


fraction  to  simplest  form  if  necessary.  At  this 
time,  do  not  permit  pupils  to  write  the  simplest 
form  only.  Pupils  should  refer  to  the  number-line 
pictures  on  the  board  if  they  are  uncertain  of  the 
simplest  form  of  a  fraction. 

Individualizing  Instruction 

•  Perhaps  slower  learners  need  more  written  work 
of  the  type  suggested  at  the  end  of  the  preceding 
lesson.  These  children  may  do  more  of  Extra 
Examples  Sets  87  and  88. 

•  Use  Extra  Examples  Sets  89  and  90  as  deemed 
appropriate. 


NOTES 
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Remind  pupils  that  the  number  operation  is  performed  on  the  numerators. 

Do  your  work  for  Ex.  8-13  on  the  board. 


8.  Write  the  work  for  Ex.  7,  page  300,  as  in  Ex.  C. 

9.  Copy  aW  finish  Ex.6a-d. 6 


8  4  _  4 

a.  t  9  9 


b. 


7  _3_  _  4  5. 

15—15  -  is  C.  8 


1  4  l  j  5  2  3  1 

8  =ir'or  TU.  6-67'  orT 


10.  Write  the  work  for  Ex.  9,  as  in  Ex.  D,  page  300. 

See  bottom  margin. 

Write  in  two  ways  the  work  for  each  of  Ex.  11-13. 

11.  4  plus  t  °r  j  12.  I  from  I  -f-  13.  ifromif'orl 

See  boxes  on  page  300. 


[W] 


On  folded  paper  write  answers  in  simplest  form. 

b  c  d  e  f 


a 


14. 


6. 

6 

1. 

6 


1 

8 

+  4 


x 

3 

+  J 


£ 

9 

4 

9 


6 

6 

3. 

6 


Copy  and  write  answers  in  simplest  form, 
abed 


4 

7 

+  f 

6_ 

7 


g 

2 

6 

+  6 

2 


h 


g 


ir  6  22  1,2  3  i,2i  4 

15.  6  —  6  T  8+88"  6+6—  8 


2  i 
8  T 


3 

4 


i  ,  i  i 
8  +  8t 


5  1 


Find  the  sum  of 


8  '  °f  4 


6'  °r  3 


6—6 


F'  or  4 


16.  \  +  f  +  f.  f  17.  4  +  I  +  i  A  18.  4  +  1  +  4.  A  19.  I  +  I  +  I.  A 

20.  How  much  greater  is 

a.  4  than  f?  4  1>.  I  than  I?  f-  orT  c*  9  than  9?  f  d.  5  than  5?  7 

21.  How  much  less  is 

a.  4  than  4?  f  - or  4  b.  t  than  7?  f-  0.4  than  4  ?  j,  or  j  d.  e  than  e  ?  - ,  or y 

22.  Work  each  example  in  two  ways.  see  boxes  on  Page  300. 

a.  -10  from  A  if  b.  7  minus  7  t  c.  4  plus  i  t-  orT  d.  s  plus  1?  or1 


Extra  Examples.  Work  Sets  89  and  90. 
•  Extra  Activity.  Work  Set  132. 


Ex.  10.  9a.  -| 


b-  IT 


d.  4- 
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*  An  oral  lesson  developing  understanding  of  the  computational 
procedures  might  precede  the  written  work. 


*  Problems  Using  Fraction  Numbers 

Sums  less  than  1  [W] 

Write  an  ^-sentence  and  show  your  work  for  each  of 
these  problems.  Give  the  answer  in  simplest  form.*" 

1.  If  you  ride  I  mile  and  then  walk  I  mile  farther, 
how  far  will  you  have  gone?  4  +  i=n=  1  mile 

2.  In  problem  1,  how  much  farther  will  you  have 
ridden  than  you  have  walked?  i  +  n  =  7mile 

3.  Mother  has  i  dozen  eggs  in  the  refrigerator  and 

i  dozen  in  a  bowl.  What  part  of  a  dozen  has  she?v 

1  ,  1  _  2  . 

—  + - n :  —  dozen 

3  3  3 

4.  If  I  of  my  pet  fish  are  goldfish  and  i  of  them  are 
guppies  what  part  of  my  fish  are  guppies  and  goldfish  ?v 

+  A  =  n;  -|  of  the  fish 

5.  If  Mrs.  Smith  uses  all  but  f  yd.  of  a  ribbon  1 

n  +  ±  =  2  ■  iyd 

yd.  long,  how  much  ribbon  does  she  use?  n  8  8’  4  v 

6.  If  you  lay  in  a  pile  three  books  measuring  A  foot 
thick,  A  foot  thick,  and  A  foot  thick,  what  will  be  the 
height  of  the  pile?A+  u  +  n;  lft- 

7.  Linda  had  I  of  a  glass  of  milk.  After  drinking 
some,  she  had  i  of  the  glass  of  milk  left.  How  much 
milk  did  she  drink?  n  +  -i=|;  iglass 

8.  Mrs.  Dunn  put  ¥  of  a  cake  on  the  table.  Later 
I  of  it  was  left.  How  much  of  the  cake  was  gone?v 

^  3  _  7  1  ,  , 

n  +  —  =  —  ;  -of  a  cake 
8  8  2 

9.  Jean  used  i  yard  of  cloth  for  one  doll’s  dress  and 
§  yard  for  another.  How  much  cloth  did  she  use?v 

—  +  —  =  n;  1  yard 

3  3  ^ 

10.  Carol  used  I  yard  of  ribbon  for  a  belt  and  4  yard 
for  a  hair  bow  for  her  doll.  How  much  more  ribbon 
did  she  use  for  the  belt  than  for  the  hair  bow?v 

±  +  n  =  — ;  -1  yard 

302  442 

**  Either  horizontal  or  vertical  algorithms  may  be  written.  Individual 

number-line  pictures  may  be  used  in  determing  simplest  form  for  an  answer. 
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Pupil’s  Objective 

To  solve  verbal  problems  involving  addition  and 
subtraction  of  fraction  numbers. 

Background 

This  lesson  should  serve  to  convince  pupils 
that  the  skills  they  learned  on  the  four  preceding 
pages  will  help  them  solve  problems  involving 
fraction  numbers. 

As  has  been  the  case  in  many  previous  instances, 
this  lesson  probably  should  be  conducted  orally 
before  it  is  assigned  as  written  work.  Children 
must  understand  the  computational  procedures 
before  being  put  to  the  task  of  using  them  in  written 
problems.  You  will  want  to  establish  the  extent 
to  which  the  skills  are  understood  and  mastered. 
After  the  oral  lesson,  some  pupils  will  need  to  do 
more  work  of  the  type  on  the  preceding  four  pages. 
The  other  pupils  should  proceed  with  the  work  on 
this  page. 

Pre-Book  Lesson 

•  Review  briefly  what  has  been  learned  about 
adding  and  subtracting  fraction  numbers.  Write 
some  examples  on  the  board  and  have  several 
children  go  to  the  board  and  work  each  example. 
Let  pupils  explain  their  work.  Be  sure  to  discuss 
the  purpose  of  the  denominator  and  why  it  is  not 
added  or  subtracted.  Have  pupils  use  both  the 
horizontal  and  vertical  forms  for  writing  the 
work. 

•  Give  some  examples  in  which  the  answer  may 
be  expressed  in  simpler  form.  See  if  children  can 
tell  and  write  the  simplest  form  for  each  fraction. 
If  not,  draw  number-line  pictures  on  the  board 
and  write  the  names  for  the  indicated  points  for 
halves,  thirds,  fourths,  sixths,  and  eighths.  Permit 
children  to  refer  to  the  number-line  pictuies  for 


determining  the  simplest  form  for  a  particular 
fraction. 

Using  the  Text  Page 

•  Perhaps  more  capable  children  can  proceed  inde¬ 
pendently  with  the  written  work.  For  most 
children  it  probably  would  be  desirable  to  go 
through  the  problems  orally  before  assigning  them 
as  written  work. 

•  Slower  learners  may  use  fractional  parts  or  the 
fractional-parts  strips  they  prepared  earlier  to  help 
find  the  solution  of  each  problem. 

•  Writing  n-sentences  for  problems  involving 
fraction  numbers  should  not  be  too  difficult. 
However,  some  board  work  may  prove  beneficial 
before  pupils  try  to  write  them  on  their  own. 

Individualizing  Instruction 

All  pupils  may  do  any  of  the  activities  that  have 
been  suggested  for  learning  more  about  prime 
numbers.  Depending  upon  each  child’s  ability 
and  interest,  assign  one  of  the  following: 

Make  a  list  of  all  prime  numbers  between 
a.  0  and  30.  b.  0  and  50.  c.  0  and  100. 

Remind  children  to  use  the  following  method 
for  finding  prime  numbers: 

Make  a  fist  of  whole  numbers  from  0  through  50. 
Cross  out  the  0  and  the  1  because  these  numbers 
are  not  prime.  Ring  2.  Then,  cross  out  the 
numerals  for  other  numbers  with  2  as  a  factor. 
(A  prime  number  has  only  itself  and  1  as  factors; 
therefore,  if  2  is  a  factor,  the  number  is  not  prime.) 
Then  ring  3.  Cross  out  the  numerals  for  all  num¬ 
bers  that  have  3  as  a  factor.  Ring  5  and  cross  out 
numerals  for  all  numbers  having  5  as  a  factor. 
Do  the  same  for  7.  If  this  is  done  correctly,  only 
numerals  for  prime  numbers  will  remain  in  the 
list  of  numbers.  Ring  these  numerals.  (The  same 
will  be  true  if  the  list  goes  through  100.) 
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Pupil’s  Objectives 

(a)  To  learn  to  add  fraction  numbers  whose  sum 
is  greater  than  1;  and  (b)  to  learn  to  write  the 
answers  in  mixed  form. 

Background 

Children  have  learned  to  read  and  write  frac¬ 
tions  for  numbers  greater  than  1.  Also,  they  have 
learned  that  these  fractions  may  be  changed  to  a 
mixed  form  which  shows  a  whole  number  and  a 
fraction.  For  example,  \  names  a  number  that 
can  also  be  named  by  If. 

In  the  preceding  three  lessons  children  have 
learned  to  add  and  to  subtract  fraction  numbers 
having  the  same  denominator  for  which  the  sum 
was  not  greater  than  1 .  Now,  it  is  a  matter  of 
extending  all  these  skills  and  understandings  to 
the  addition  of  fraction  numbers  for  which  the 
sum  is  greater  than  1 .  Pupils  will  learn  to  show 
this  sum  in  mixed  form. 

There  are  no  examples  in  which  the  fraction  in 
the  mixed  form  should  be  changed  to  simplest 
form.  You  will  want  to  be  sure  that  any  examples 
you  may  devise  are  such  that  expression  in  simpler 
form  is  not  involved.  At  this  time,  it  is  enough  to 
focus  on  sums  greater  than  1,  expressing  them  in 
mixed  form. 

The  number-line  pictures  on  text  page  303  are 
to  help  pupils  find  the  mixed  form  for  the  fraction 
number  greater  than  1.  Make  extensive  use  of 
these  number-line  pictures. 

Teacher’s  Preparation 

The  flannel  board  and  the  fractional-parts 
cutouts*  will  be  of  good  use  with  this  lesson. 

*See  1  and  2,  page  xix. 


Pre-Book  Lesson 

•  Ask  a  child  to  come  to  the  flannel  board  and 
show  a  set  of  3  one-fourth  shapes.  Ask  a  second 
child  to  show  a  set  of  2  more  one-fourth  shapes. 
Then  ask,  “If  we  join  the  two  sets  of  fourths  shapes, 
how  many  fourths  shapes  will  there  be?”  Then, 
write  the  mathematical  sentence  that  describes  the 
situation. 

•  Use  the  same  procedure  to  dramatize  the  addi¬ 
tion  of  3  halves  and  2  halves;  5  eighths  and  6 
eighths. 

For  each  example  you  demonstrate  on  the  flannel 
board  and  work  on  the  chalkboard,  have  pupils 
use  a  number-line  picture  at  the  bottom  of  text 
page  303  to  find  how  to  show  in  mixed  form  the 
fraction  number  shown  in  the  answer.  Make  sure 
all  children  understand  how  to  interpret  and  use 
the  number-line  pictures. 

Using  the  Text  Page 

Discuss  Ex.  1  with  the  class.  Use  this  oral  work 
to  summarize  the  Pre-Book  Lesson.  Then,  read 
the  directions  and  assign  the  written  work.  If  you 
want  more  examples  for  pupils  to  work,  see  the 
Individualizing  Instruction  section  that  follows. 


Individualizing  Instruction 

•  All  pupils  may  work  the  following  examples 
and  rename  the  sums  to  show  them  finally  in  mixed 


form. 

5 

+  1 

3 

+  1 

5 

7? 

+  1 

14 

8 

+  1 

1 

4 

+  1 

1  0 

-1-  Ai 
m  s 

•  Use  Extra  Examples  Set  91  as  needed. 
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*  At  this  time  none  of  the  mixed  forms  requires  changing  the  fraction  to  simplest  form. 


When  the  Sum  Is  Greater  than  1 

Renaming  to  show  sum  in  mixed  form  [W] 

Sometimes  when  you  add  fraction  numbers  you  find  a 
sum  greater  than  1.  Then  you  will  want  to  rename  the 
sum  to  show  it  in  mixed  form. 


1. 


4,3.  7. 

4  +  4  =  4, 


or 


In  order  to  find  the  other  name  in  mixed  form  for 
study  the  number-line  picture  below  that  you  may 
use  when  adding  fourths,  i  = 


Copy  and  show  sums.  Use  one  of  the  number-line 
pictures  to  help  you  rename  the  sum  in  mixed  form.  * 


2. 

4. 


1 

2 


+ 


2 

2  = 


l3 

2  3 


or 


I  5.  I  6. 


3. 

4 

4 

4 

T  ,  3 

7-  or  1 


7 

8 

8. 

8 

15 


3 
2 

4 
2 


7. 


5 

8 

8. 

8 


3.  1  + 

8. 


6. 

8 


?  11 


5. 

4 

4 

4 


ID  ,  /  /  -  i  13 

—  ,  or  1—  -rr ,  or  ~7T !  or  I—  — 


#  Extra  Examples.  ^Nor\t  Set  91. 


=  8. 


9. 


or  2  — 


or 


a 


9 

8 

8 

Tz 

8 


10. 


or  2  — 


6. 

8 

9. 

8 

Ts 

8 


or  l| 


Use  this  picture  when  you  are  adding  halves: 


o 


l 


1 

2 


3 

2 


2 

*•- 


5 

2 

2- 

Z2 


3 


4 


7 

2 

3- 

■*2 


a2  2  2 

Use  this  picture  when  you  are  adding  fourths: 

^  i  2  3 

- * - 2  3  4  5  6  7  8  9  10  H  £  0.  14  f 


4  4  4  4  4  4  4 

li 


7  ? 

4  4 

3 


9  10111213141116 

44444444 

3 


oi  2-  3- 

24  4  4 


3! 


Use  this  picture  when  you  are  adding  eighths: 


o 


1  _  .  «  t _ « — # — >  •  ♦ — • — • — • — • — • — • — • 

O  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24 

^8888++88  88888888  888 


- • - • - • — • 

0  1 

8  8  8  8  8  8 


1 


■1 


■I 


1 


8 


2- 

z8 


2^ 

o 


2§ 

o 


'8 
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*  Assist  pupils  in  correct  interpretation  of  the  diagrams. 

*  Working  with  Measurements 

Using  pictures  in  problem-solving  [W] 

Write  your  work  for  Ex.  1-8.  Use  the  pictures  to 
get  the  numbers  you  need.  (6;/  means  “6  inches”  and 
3'  means  “3  feet.”)  ** 

1.  How  many  inches  long  is  the  rug  shown  below,  not 
counting  the  fringe  at  the  ends?  4'  6" 

2.  Why  is  3'  6"  the  same  distance  as  3i  feet?  6  inches  is 

the  same  length  as  y  foot. 

3.  How  many  inches  are  there  in  the  length  of  the  rug 
between  the  6-inch  gray  pieces  at  the  ends? 42” 

4.  How  many  inches  long  is  the  whole  rug,  counting 
both  the  fringe  and  the  gray  pieces?  66" 


5.  Is  the  total  length  of  the  rug  more  than  or  less  than 
4  feet?vHow  many  inches  more  or  less?  is" 

More  than  4  feet. 


6.  How  many  inches  long  is  the  window  box  below? 

58 

7.  Is  a  4-foot  board  too  short  to  make  one  of  the  long 

Yes 

sides  of  the  window  box?  a  How  many  inches  too  short? 

J  10 

8.  Could  you  cut  both  ends  of  the  box  from  a  3-foot 
board?  Yes 


LT’rr- 


W 


4' 10' 


-14- 


304 

**  Notice  that  the  segments  shown  represent  the  indicated  dimensions.  Involved  is  the 
idea  of  a  scale  referred  to  in  the  Background  on  Teacher’s  Page  304. 
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Pupil’s  Objective 

To  learn  to  work  with  units  of  measurement  as 
mentioned  in  problems  accompanied  by  a  picture 
or  a  diagram. 

Background 

Children  have  learned  how  to  use  diagrams, 
graphs,  charts,  and  pictures  in  solving  problems; 
how  to  solve  one-step  and  two-step  problems;  and 
how  to  work  with  units  of  measurement.  These 
skills  and  understandings  are  brought  together 
and  used  in  this  lesson  in  combined  form  for  the 
first  time. 

Drawings  and  dimensions  for  patterns  are 
familiar  to  many  of  your  pupils.  Bird  houses, 
dresses,  carts,  and  models  of  cars  are  but  a  few  of 
the  objects  children  assemble  by  following  instruc¬ 
tions  on  designs.  Of  course,  it  is  essential  that  these 
instructions  and  dimensions  be  interpreted  cor¬ 
rectly.  In  this  lesson,  focus  is  placed  on  the  various 
dimensions  given  for  the  objects  pictured.  Many 
questions  asked  about  these  objects  contain  hidden 
questions. 

An  idea  that  has  not  been  developed  extensively, 
but  one  which  your  pupils  have  encountered  in¬ 
tuitively,  is  the  use  of  pictures  of  line  segments  to 
represent  standard  units  of  measurement.  For 
example,  a  half-inch  segment  may  be  shown  to  re¬ 
present  a  foot,  a  yard,  a  mile,  and  so  on.  The 
concept  of  a  scale ,  where  the  units  of  the  actual 
measurements  are  represented  by  smaller  units,  is 
an  idea  that  will  be  used  in  many  ways  as  the  child 
progresses  in  mathematical  maturity. 

Teacher’s  Preparation 

Prepare  a  bulletin-board  display  of  scale  draw¬ 
ings.  Ask  children  to  find  pictures  of  patterns  or 


diagrams  with  dimensions  shown  on  them.  Chil¬ 
dren’s  magazines  and  some  newspapers  have  this 
type  of  material. 

Pre-Book  Lesson 

•  Call  attention  to  the  bulletin-board  display. 
Select  a  rectangular  diagram  especially  suited  for 
the  following  discussion: 

Quickly  show  on  the  board  the  shape  and  mark 
the  dimensions  for  all  to  see.  Ask,  “What  is  the 
shape  of  this  pattern?  What  is  the  length  indicated? 
What  is  the  width?”  (Suppose,  for  example,  the 
length  is  marked  as  40 feet;  say,  “Have  we  pictured 
a  line  segment  40  feet  long  on  the  board?”)  Bring 
out  the  idea  that  a  line  segment  has  been  selected 
to  represent  40  feet. 

Briefly  review  perimeter  and  have  pupils  compute 
the  perimeter  of  the  rectangle. 

•  If  possible,  select  other  diagrams  for  analysis 
to  give  as  much  variety  as  possible. 

Using  the  Text  Page 

Most  children  have  made  diagrams  in  one  form 
or  another  to  use  as  an  aid  in  problem-solving. 
Drawing  a  number-line  picture  for  this  purpose  is 
one  type  of  diagram  construction.  It  may  be  neces¬ 
sary  to  discuss  the  use  of  the  diagram  with  slower 
learners  before  assigning  the  written  work. 

Individualizing  Instruction 

•  All  pupils  may  draw  diagrams  of  their  own, 
giving  the  dimensions.  Then  they  may  find  per¬ 
imeters. 

•  Extra  Problems  Sets  35,  36,  37,  40,  46,  48,  and 
49  each  involves  the  use  of  a  chart,  table,  or  dia¬ 
gram.  Use  one  or  more  of  these  sets  as  may  be 
desirable. 


Teacher’s  Page  304 


Teaching  Page  305 


Pupil’s  Objectives 

(a)  To  gain  experience  in  detecting  missing 
data  in  problems;  and  (b)  to  try  to  supply  data 
that  would  make  it  possible  to  solve  the  problems. 

Background 

Your  pupils  are  already  accustomed  to  the  idea 
that  problem  information  may  be  missing.  Also, 
they  have  had  experiences  with  problems  in  which 
extra  information  was  given.  In  this  lesson,  chil¬ 
dren  are  asked  to  detect  the  missing  data  and  then 
to  suggest  information  that  would  be  needed  for 
finding  a  solution  to  the  problem. 

Trying  to  write  a  mathematical  sentence  for  a 
problem  in  which  information  is  missing  should 
help  pupils  determine  what  information  is  missing. 
Finding  a  solution  to  a  problem  is  important,  but 
the  means  of  obtaining  a  solution  is  equally  im¬ 
portant.  Be  sure  to  stress  the  translation  of  informa¬ 
tion  into  a  mathematical  sentence  as  a  very 
significant  means.  All  too  often,  children  want  to 
provide  an  answer  without  giving  any  thought  to 
the  process  involved  in  determining  it. 

Pre-Book  Lesson 

•  Write  on  the  board  a  problem  with  some  data 
missing.  With  no  introduction,  ask  pupils  to  solve 
the  problem.  See  if  the  children  can  discover  for 
themselves  that  something  is  missing.  Elicit  state¬ 
ments  as  to  why  the  problem  cannot  be  solved. 
Then,  ask  for  suggestions  of  information  that  could 
be  used  to  solve  the  problem. 


•  Ask  pupils  to  write  a  mathematical  sentence 
for  the  problem  having  missing  data.  They  will 
find  two  variables  in  the  sentence.  Use  a  frame 
(□,  A,  O)  to  represent  the  missing  information 
and  n  to  represent  the  answer  for  the  problem. 
For  Ex.  1,  10  X  □  =n  could  be  a  mathematical 
sentence.  Then,  as  pupils  make  suggestions  for 
supplying  the  missing  information,  fill  in  the  frame. 

Using  the  Text  Page 

•  Read  and  discuss  each  problem  in  much  the 
same  way  as  suggested  for  the  Pre-Book  Lesson. 
Have  pupils  write  mathematical  sentences,  as 
suggested  above,  for  the  problems  with  missing 
data,  and  then  fill  in  the  frame. 

•  Have  children  decide  which  suggestion  for 
missing  data  is  the  best  for  each  example.  Write 
the  best  suggestion  for  each  problem  in  a  special 
location  on  the  board.  After  the  oral  lesson, 
pupils  may  write  solutions  for  the  problems,  using  . 
the  information  selected. 

Individualizing  Instruction 

•  Help  slower  learners  represent  each  problem 
situation  by  dramatizing  it.  Often,  making  draw¬ 
ings  or  using  representative  materials  helps  these 
youngsters  see  the  situation  more  clearly.  Perhaps 
making  a  chart  to  help  in  the  analysis  of  the  prob¬ 
lem  would  provide  greater  insight. 

•  Some  children  may  want  to  write  a  story  that 
contains  unsolvable  problems.  These  stories  may 
be  read  to  the  class  to  see  if  such  problems  can  be 
detected. 
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Can  You  or  Can’t  You?  Why? 


^  *— A*  l/J/H/U;0/  UIIU  7 

Which  problems  cannot  be  solved?  ^Tell  why. 

1.  Tom  pushed  the  mower  across  the  lawn 
10  times.  In  all,  he  pushed  the  mower  a  distance 
of  how  many  feet?  We  mus\kn?w  the  distance 

J  across  the  lawn. 

*  2.  If  Tom  mowed  a  path  of  grass  15  inches 
wide  each  time,  how  long  was  the  part  of  the 
lawn  he  mowed?  iso  inches,  or  12}  feet 


3.  To  make  a  bouquet,  Ruth  cut  18  zinnias.  The 
rest  of  the  bouquet  was  daisies.  How  many  daisies  did 

L  r>irfO  W e  must  know  the  number  of 
SUe  CUL  .  flowers  in  the  bouquet. 


4.  Joan  cut  24  roses,  the  same  number  from  each 
bush.  From  how  many  bushes  did  she  cut  roses?  v 

We  must  know  the  number  of  roses  cut  from  each  bush. 

5.  Large  peaches  cost  15tf  a  pound.  How  much  must 
you  pay  for  8  pounds  of  large  peaches?  $1.20 


6.  One  fourth  of  the  bananas  on  the  shelf  spoiled 
before  they  could  be  eaten.  How  many  bananas  spoiled  ?v 

We  must  know  how  many  bananas  were  on  the  shelf. 

7.  Mrs.  Betts  put  8  dresses,  3  sweaters,  and  7  skirts, 
on  hangers.  How  many  hangers  did  she  use?  is  hangers 

8.  Mrs.  Grant  has  washed  all  but  8  of  her  husband’s 
socks.  How  many  of  the  socks  has  she  washed?  v 

We  must  know  how  many  socks  her  husband  has. 

9.  Mrs.  Grant  hung  24  socks  and  some  stockings  on 
the  line.  How  many  pairs  did  she  hang  out?v 

We  must  know  how  many  stockings  were  hung  out. 

For  the  problems  where  something  is  missing,  write 
on  the  board  what  is  needed  to  solve  those  problems. 
Then  say  the  answers  for  all  problems. 
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*  You  may  wish  to  point  out  to  pupils  that  Tim  mowed  across  the  lawn  10  times.  A 
rectangular  model  representing  10  rows,  each  15  inches  wide,  may  help  to  illustrate 
that  the  distance  from  the  starting  edge  to  the  stopping  edge  is  150  inches. 


*  Pupil s  should  understand  that  the  decimal  point  locates  one’s  place,  and  that  all  other 
place  values  are  based  on  the  value  of  one  s  place. 


Decimal  Fractions — Showing  Tenths 

Other  names  for  fraction  numbers — denominator  10  [O] 

1.  This  picture  is  separated  into  10  parts  of  the  same 
size.  What  is  the  fraction  number  for  each  part?  one  tenth 

Two  names  for  this  fraction  number  are  t&,  the 
fraction,  and  0.1,  the  decimal  fraction,  or  decimal. 

*  We  read  both  names,  “one  tenth,”  and  for  the  deci¬ 
mal  fraction  write  0  and  the  decimal  point,  as  shown. 


r 

0 


-• - 

0 

- • - 

1 

- • - 

2 

- •— 

3 

10 

10 

10 

10 

0.0 

0.1 

0.2 

0.3 

1 


- 

4 

- • - 

5 

- • - 

6 

7 

8 

9 

10 

10 

10 

10 

10 

10 

10 

10 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

2.  Read  both  names  for  each  of  the  fraction-number 
points  shown  on  the  number-line  picture.  zero  tenth,  one  tenth, 

two  tenths,  and  so  on 

3.  The  parts  of  ABCD  are  all  the  same  size. 

a.  Write  on  the  board  two  names  for  the  fraction 
number  for  each  part.  to:0-] 

b.  Use  the  number-line  picture  to  help  you  write  two 
names  for  the  fraction  number  for  the  dotted  part.^;  0.2 

e.  Write  on  the  board  two  names  for  the  fraction 

5  3 

number  for  the  white  part  of  ABCD;10i^i  shaded  part.  1A0' 


4.  One  of  the  boxes  at  the  left  has  been 
separated  into  10  parts  of  the  same  size. 

a.  See  if  you  can  write  on  the  board  two 
names  in  mixed  form  for  the  number  for  the 
white  parts  of  the  two  boxes.  15 
b.  Read  the  mixed  forms  li%  and  1.5  the  same  way. 
In  the  decimal  we  say  “and”  for  the  decimal  point. 


#  Extra  Activity.  Work  Set  133. 
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Pupil’s  Objectives 

(a)  To  learn  how  to  read  and  write  numerals 
for  tenths  in  decimal-fraction  form;  and  (b)  to 
gain  greater  understanding  and  appreciation  of 
mathematics  as  a  language. 

Background 

The  next  five  pages  may  be  considered  a  short 
unit  on  the  decimal-fraction  form  of  expressing 
a  number  idea.  Pupils  will  learn  that  jq  and  0.3 
(note  the  use  of  0)  are  both  names  for  the  same 
number.  At  some  later  time,  they  will  find  that 
30%  is  another  name  for  this  number. 

Learning  the  role  of  the  decimal  point  is  a  very 
important  part  of  this  lesson.  Often,  pupils  are 
taught  that  the  decimal  point  separates  the  whole- 
number  part  of  the  numeral  from  the  fraction- 
number  part  of  the  numeral  (which,  in  fact,  it  does). 
However,  it  is  of  much  greater  value  to  children  to 
think  of  the  decimal  point  as  a  special  way  man 
has  devised  to  locate  one’s  place.  One’s  place  is 
the  center  of  our  notation  system.  All  other  places 
take  their  values  in  terms  of  the  ones. 

Teacher’s  Preparation 

Have  available  two  pieces  of  construction  paper 
(12"  X  18"  and  of  different  colors).  One  piece 
should  be  marked,  with  a  felt  pen,  into  tenths 
bars  of  the  same  size  across  one  dimension  of  the 
paper.  The  unmarked  piece  of  paper  will  be  used 
to  represent  one  whole. 

Pre-Book  Lesson 

•  Place  the  “whole”  sheet  in  the  chalk  tray 
and  say,  “We  will  let  this  represent  one  whole. 
If  we  should  cut  the  other  whole  into  10  parts 
of  the  same  size,  what  is  the  fraction  number 
for  each  of  the  parts?”  Show  the  piece  of  con¬ 
struction  paper  indicating  tenths.  Compare  it 
with  the  whole  to  show  that  the  tenths  bars  are 
tenths  of  one  whole.  Place  it  in  the  chalk  tray 
to  the  right  of  the  piece  showing  one  whole. 

•  Use  something  to  conceal  6  of  the  tenths  bars. 
Have  pupils  tell  you  the  number  for  what  is  now 


showing.  They  should  read  the  whole  as  “1” 
and  the  uncovered  tenths  as  “4  tenths”  and  so 
answer,  “1  and  4  tenths  sheets  of  paper.” 

•  Start  writing  the  numerals  above  the  sheets 
of  paper  to  show  how  many  wholes  and  how  many 
tenths  (7  and  4).  Ask  someone  in  the  class  to  tell 
what  these  numerals  show  (1  whole  and  4  tenths). 

•  Now  remove  the  sheets  of  paper  from  the 
chalk  tray,  but  leave  the  numerals  1  and  4  on  the 
board.  Say,  “What  did  the  7  stand  for?  What 
did  the  4  tell  us?  If  you  see  this  numeral  written 
like  this,  what  number  would  it  show?”  At  this 
point,  your  pupils  should  respond,  “Fourteen.” 

Make  the  point  that  you  want  the  person  reading 
the  numeral  to  think  “1  and  4  tenths,”  not  “14.” 
Ask  how  this  can  be  done.  Of  course,  most  children 
will  suggest  the  use  of  the  fraction  form  for  4  tenths. 
Tell  them  that  somebody  invented  another  way 
by  using  a  special  little  mark  to  indicate  one’s 
place.  If  we  know  where  one’s  place  is,  then  we 
can  find  any  other  place.  The  place  to  the  right 
of  one’s  place  is  called  tenth’’ s  place  because  10  tenths 
equal  one  whole.  Review  the  idea  of  10  ones  =  1 
ten;  10  tens  =  1  hundred;  and  so  on. 

•  You  may  ask  pupils  to  invent  a  mark  to  indi¬ 
cate  one’s  place  before  showing  them  the  decimal 
point.  Be  sure  to  stress  that  the  purpose  of  the 
decimal  point  is  only  to  point  out  one’s  place. 
Some  people  use  a  comma  at  the  right  of  one’s 
place  and  others  use  a  high  dot.  We  use  the  dot 
on  the  line  of  writing  and  call  it  a  decimal  point. 

Using  the  Text  Page 

The  oral  lesson  should  follow  very  nicely 
after  the  Pre-Book  Lesson.  Use  the  sheets  of  paper 
in  the  chalk  tray  to  help  clarify  any  confusion. 
Send  several  children  to  the  board  to  write  decimals 
dictated  by  pupils  at  their  desks.  Be  sure  to  limit 
these  to  tenths  or  to  ones  and  tenths.  Each  time, 
if  necessary,  have  children  demonstrate  by  using 
the  sheets  of  paper  in  the  chalk  tray. 

The  use  of  0  in  one’s  place  when  no  wholes  are 
being  shown  is  consistent  throughout  the  Mathe¬ 
matics  We  Need  series,  so  pupils  should  be  taught 
to  use  it.  Using  0  thus  eliminates  many  errors. 
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Pupil’s  Objectives 

(a)  To  extend  work  with  decimal  fractions  to 
include  decimal  fractions  for  hundredths;  and  (b) 
to  learn  to  read,  write,  and  analyze  decimal  frac¬ 
tions  and  mixed  forms  showing  hundredths. 

Background 

Experiences  are  provided  on  the  concrete, 
diagrammatic,  and  abstract  levels  which  will  help 
pupils  to  count  hundredths,  analyze  the  structure 
of  decimal  fractions,  and  compare  the  values  shown 
by  decimal  fractions  and  mixed  forms.  As  pupils 
engage  in  these  activities,  they  will  need  careful 
guidance  if  they  are  to  develop  understandings 
such  as  the  following: 

a.  Numbers  shown  in  decimal  form,  like  numbers 
shown  in  common-fraction  form,  provide  informa¬ 
tion  as  to  the  number  of  parts  being  considered 
and  the  size  and  name  of  the  parts. 

(1)  The  decimal  fraction  0.8  names  the  fraction 
number  for  part  of  a  whole  which  has  been 
separated  into  10  parts  of  the  same  size  of  which 
8  are  being  considered.  The  position  in  which 
the  8  is  written  tells  us  that  the  size  and  name  of 
the  parts  is  tenths. 

(2)  The  decimal  fraction  0.08  names  the  fraction 
number  for  part  of  a  whole  which  has  been  sepa¬ 
rated  into  100  parts  of  the  same  size  of  which  8  are 
being  considered.  However,  the  position  of  the  8 
here  tells  us  that  these  parts  are  hundredths. 

b.  In  decimal  form,  the  digit  showing  the  num¬ 
ber  of  parts,  written  at  the  right  of  the  decimal 
point,  is  the  same  as  the  digit  written  above  the 
fraction  bar  of  the  common  fraction. 

c.  Regardless  of  the  number  of  places  used  at 
the  right  of  the  decimal  point,  the  value  of  the 
fraction  number  shown  is  less  than  1. 

Teacher’s  Preparation 

Fix  a  piece  of  construction  paper  to  show  hun¬ 
dredths  like  the  one  for  showing  tenths  prepared 
for  the  preceding  lesson. 

On  a  4"  X  12"  strip,  make  a  2"  dot  to  represent 
a  decimal  point. 
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Pre-Book  Lesson 

•  Use  the  pieces  of  construction  paper  in  the 
chalk  tray,  as  you  did  in  the  preceding  lesson. 
First,  show  the  one  for  one  whole.  Then,  review 
what  has  been  learned  about  reading  and  writing 
numerals  for  tenths  in  decimal  form  and  put  the 
paper  indicating  tenths  bars  in  the  chalk  tray. 

•  Make  another  paper  showing  tenths  bars. 
Ask,  “If  we  mark  off  each  of  these  tenths  bars  into 
10  parts  of  the  same  size,  how  many  boxes  of  the 
same  size  will  be  shown  on  the  whole  paper?  See 
if  pupils  can  use  10  X  10  to  find  out.  Now  show  the 
paper  containing  the  hundredths  boxes  farthest 
right  in  the  chalk  tray  and  derive  a  numeral 
(as  1.25)  as  was  done  in  the  previous  lesson  for 
deriving  1.4. 

By  questions  like  the  following,  bring  out  rela¬ 
tionships  among  hundredths,  tenths,  and  ones. 
“How  many  hundredths  equal  one  tenth?  How 
many  tenths  equal  one  whole?  How  many  hun¬ 
dredths  equal  one  whole?” 

•  Read  and  write  numerals  for  tenths  and  for 
hundredths  in  common-fraction  and  decimal 
form  (don’t  forget  the  0  in  one’s  place).  Stress  the 
importance  of  the  decimal  point.  Make  use  of  the 
large  dot  on  the  4"  X  12"  strip  to  emphasize  the 
decimal  point. 

Using  the  Text  Page 

•  If  you  have  access  to  a  large  pegboard  and 
pegs,  *  they  might  be  very  helpful  for  slower  learners. 
In  Ex.  3,  for  example,  you  could  place  rubber 
bands  around  a  number  of  pegs  to  show  a  number 
of  hundredths.  More  capable  children  may  use  graph 
paper  to  show  tenths  and  hundredths. 

•  The  written  work  at  the  bottom  of  the  page 
may  be  assigned  in  much  the  same  way  as  done 
previously  for  number  sequences.  Ask  pupils  to 
find  the  clue  or  pattern  of  the  sequence  and  then 
to  complete  the  sequence. 

Individualizing  Instruction 

Use  items  from  Individualizing  Instruction, 
Teacher’s  Page  308. 

*See  9R,  page  xix. 


*  Again,  notice  that  the  decimal  point  locates  one’s  place. 

Decimal  Fractions — Showing  Hundredths 

Other  names  for  fraction  numbers — denominator  100  [O] 

1*  This  picture  is  separated  into  100  parts  of  the 

.  _  one  hundredth 

same  size.  What  is  the  fraction  number  for  each  part?A 

Just  as  for  one  tenth,  there  are  two  names  for 
one  hundredth,  the  fraction  rio  and  the  decimal 
fraction,  or  decimal,  0.01.  We  read  both  names  for 
the  fraction  number  in  the  same  way. 


ten  hundredths 

e.  0.10A 

fi fty  hundredth s 

j.  0.50  a 


*  2.  Read  each  of  these  decimals: 

a.  0.07  b.  0.05  c.  0.09  d.  0.02 

f.  0.17  g.  0.25  h.  0.49  i.  0.32 

3.  There  are  100  dots  at  the  right.  Show  on  the 
board,  as  a  decimal,  the  fraction  number  for  the  part 
a.  inside  the  square.  0.09  b.  inside  the  triangle. 

c.  inside  the  circle.  0.32 


0.21 

A 


4.  One  box  at  the  right  has  been  separated  into 
100  parts  of  the  same  size. 

a.  Write  on  the  board  two  names  in 
mixed  form  for  the  number  for  the 
white  part  of  the  two  boxes.  ]-60 

b.  Read  the  mixed  forms  lA°o  and 
1.60  the  same  way. 


[W] 


Copy  and  finish  each  row  for  counting  by  hundredths. 

o.03  0.04  0.05  0.06  0.0  r  0.08  0.09 


a.  0.01,  0.02, 

0.17  0.18 

b.  0.15,  0.16, 

0.93 

c.  0.91,  0.92,  -?- 


0.19 
0.94  0.95 


0.10 

0.20  0.21  0.22  0.23 

_?_,  _?-,  -?-,  0.24 

0.96  0.97  0.98  0.99 

-?-,  1.00 
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More  about  Decimals 

Showing  tenths  or  hundredths  [W] 

One  name  for  a  fraction  number  is  given.  Write  the 
other  name,  fraction  or  decimal. 


1. 

10  0.1 

7. 

0.2 

13. 

25 

100 

0.25 

19. 

7 

10  0.7 

25. 

4 

10  0.4 

2. 

5 

10  0.5 

8. 

0.6  if 

14. 

75 

100 

0.75 

20. 

15 

100  0.15 

26. 

90 

1000.90 

3. 

8 

10  0.8 

9. 

0.9  To 

15. 

63 

100 

0.63 

21. 

0.75  Too 

27. 

2 

ITT  0.2 

4. 

0  7  — 

10. 

0  10  -ifi- 
100 

16. 

39 

100 

0.39 

22. 

0-25  & 

28. 

0.65-^ 

100 

5. 

0.3  tt> 

11. 

0.15  Too 

17. 

50 

100 

0.50 

23. 

3 

10  0.3 

29. 

9 

10  0.9 

6. 

OAto 

12. 

0.47  iw 

18. 

89 

100 

0.89 

24. 

35 

100  0.35 

30. 

0.50too 

Show  in  mixed  form  in  two  ways  the  number  for 

31.  one  whole  and  five  tenths,  1  1.5 

32.  two  wholes  and  four  tenths.  2^;  2.4 

33.  one  whole  and  fifty  hundredths.  1  ^ ;  1.50 

34.  one  whole  and  seventy-five  hundredths.  1  ^ ; 175 

35.  one  whole  and  nine  tenths.  19 

36.  one  whole  and  eighth  tenths. 1  ’-8 

37.  two  wholes  and  ten  hundredths.  2^,  2.10 


38.  Copy  and  finish  each  row. 

8  J  8*2  8.3  M  8*5 

a.  7.8,  7.9,  8.0, 

5  5  5  48.9V  49. oo5  49.01  49. 07  49.03  49.04 

b.  48.97,  48.98, 

14.6  14.7  14.8  14.9  15*0  15  J 

c.  14.4,  14.5,  -?-, 

39.  Tell  why  you  think  we  write  0  in  the  decimal 

frarfinn  0  75  To  show  that  there 
iracuon  u.  id.  is  no  who|e  number. 

#  Extra  Examples.  Work  Set  92. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  writing  numerals  for 
tenths  and  hundredths  in  both  common-fraction 
and  decimal  form;  (b)  to -have  practice  in  showing 
numbers  in  mixed  form;  and  (c)  to  count  by 
tenths  and  by  hundredths. 

Background 

Now  that  your  children  have  had  extensive  oral 
work  with  the  idea  of  expressing  numbers  in  deci¬ 
mal-fraction  form  and  have  built  some  under¬ 
standing  of  the  extension  of  our  base- 10  system  of 
numeration  to  the  right  of  one’s  place,  they  are  in 
need  of  written  practice.  All  too  often,  children 
are  given  extensive  written  work  before  they  have 
built  adequate  understandings.  In  the  event  you 
have  some  pupils  you  consider  to  be  in  need  of 
more  developmental  work,  most  certainly  you 
should  continue  with  oral  preparation  before  as¬ 
signing  this  written  practice. 

Teacher’s  Preparation 

Have  available  the  papers  prepared  for  previous 
lessons  to  show  ones,  tenths,  and  hundredths. 

Using  the  Text  Page 

•  Place  in  the  chalk  tray  the  papers  prepared 
for  the  two  preceding  lessons.  Without  reference 
to  these  papers,  ask  pupils  to  turn  to  the  text  page. 

•  Discuss  each  set  of  exercises  with  pupils. 

Ex.  1-30.  The  numbers  are  shown  in  either 
common-fraction  or  decimal  form.  Children  are  to 
show  each  of  the  numbers  in  the  other  form. 


Ex.  31-37.  Pupils  are  to  show  the  numbers  in 
two  ways,  using  a  common  fraction  and  a  decimal 
to  show  the  fraction  number. 

Ex.  38.  Children  are  to  find  the  pattern  and 
complete  each  number  sequence. 

Ex.  39.  This  will  be  a  personal  reaction. 

Individualizing  Instruction 

•  More  capable  children  may  show  numbers  in 
expanded-notation  form: 

2.47  =  (2  +  0.4  +  0.07) 

4.5  =(  )  1.08  =  (  ) 

27.6  =  (  )  43.62  =  (  ) 

•  Let  all  pupils  try  to  draw  abacus  pictures  to 
show  ones,  tenths,  and  hundredths.  Suggest  they 
indicate  the  position  of  the  decimal  point  by  a 
heavy  vertical  mark. 

•  More  capable  children  may  show  on  the  chalk¬ 
board  (or  a  large  piece  of  oak  tag)  a  portion  of  a 
number-line  picture  showing  points  labeled  for  0 
and  1 .  (Make  the  interval  between  the  points  for  0 
and  1  large  enough  so  that  points  for  tenths  and 
hundredths  may  be  shown.)  If  possible,  provide 
the  children  with  a  meterstick,  since  it  is  marked 
off  in  tenths  and  hundredths. 

Have  the  points  for  tenths  labeled  on  the  number¬ 
line  picture.  Then,  identify  the  point  for: 

0.37  0.52  0.65  0.7  0.81  0.98 

•  All  pupils  may  wish  to  do  the  above  project  on 
paper  at  their  desks. 

•  Use  Extra  Examples  Set  92  as  needed. 
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Pupil’s  Objective 

To  build  greater  understanding  of  our  place- 
value  system  of  notation. 

Background 

The  last  three  lessons  have  placed  greater  em¬ 
phasis  on  the  reading  and  writing  of  numerals 
in  decimal  form  than  on  the  place  value  of  the 
digits  in  the  numerals.  In  this  lesson,  full  attention 
is  given  to  our  system  of  notation  as  developed  thus 
far  (for  whole  numbers)  and  to  the  extension  of 
this  system  to  the  right  of  one’s  place  (for  fraction 
numbers) . 

For  some  three  or  four  thousand  years,  man  ex¬ 
pressed  whole-number  ideas  with  a  positional 
system  and  a  set  of  digits  similar  to  what  we  now 
denote  as  1  through  9.  However,  the  system  was 
not  complete  until  the  0  came  into  common  usage. 
It  was  not  until  later  still  that  the  system  was 
extended  to  the  right  of  one’s  place  to  denote 
numbers  less  than  1.  We  are  now  attempting  to 
teach  children,  in  a  few  short  years,  what  took 
man  several  thousand  years  to  develop  and 
perfect. 

Your  pupils  have  learned  a  great  deal  about  the 
digits  0  through  9,  and  the  positional  nature  of  our 
system  to  show  ones,  tens,  hundreds,  and  so  on. 
In  extending  the  positions  to  the  right  of  one’s 
place,  it  is  essential  to  keep  the  one  whole  unit  in 
mind.  Tenths  take  on  meaning  in  terms  of  one 
whole;  hundredths  in  terms  of  one  whole;  thou¬ 
sandths  in  terms  of  one  whole;  and  so  on.  Identi¬ 
fying  one’s  place  is  a  crucial  part  of  interpreting 
the  value  of  a  digit  in  any  other  position.  Conse¬ 
quently,  the  decimal  point  serves  this  important 
role — to  indicate  one’s  place.  Giving  the  decimal 
point  this  proper  interpretation,  we  minimize  the 
risk  of  creating  the  impression  that  the  decimal 
point  is  the  “middle”  of  the  system.  Note  the 
symmetry  of  the  system  with  all  positions  to  the 
left  and  to  the  right  of  one’s  place  named  in  terms 
of  ones. 

I  i  i  a  >  n  I 

1,000  100  10  1.  10th  100th  1,000th 
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Pre-Book  Lesson 

•  Write  on  the  chalkboard  the  numeral  472. 
Ask  children  to  read  the  numeral,  tell  the  value  of 
each  digit  in  its  place,  and  tell  different  ways  in 
which  the  number  may  be  named  (i.e.,  4  hundreds 
7  tens  2  ones;  47  tens  2  ones;  4  hundreds  72  ones, 
and  so  on). 

Write  the  name  (400  70  +  2)  on  the  board. 

Discuss  the  idea  of  expanded  notation  as  a  way  of 
showing  the  value  of  each  digit  in  its  place  in 
the  numeral.  Then,  below  the  expanded  form, 
write,  “(4  X  100)  +  (7  X  10)  +  (2  X  1).”  Be  sure 
pupils  understand  the  second  form  of  expanded 
notation.  Have  them  tell  why  (4  X  100)  is  another 
name  for  400,  and  so  on. 

•  Write  “2.4”  on  the  board.  Show  the  value  of 
the  position  for  each  digit: 

ONES  TENTHS 

_J _  To 

2  0.4 

See  if  pupils  can  tell  an  expanded  form  for  the 
numeral.  First,  write  “2  T  "ny.”  Then,  write 
“2  +  0.4” 

Ask  if  anyone  can  write  the  expanded  form  for 
this  number  by  using  multiplication.  Elicit  from 
pupils:  (2  X  1)  +  (4  X  jo)  and  then  (2Xl)  + 
(4  X  0.1). 

•  Show  two  or  three  other  numbers  in  expanded 
form,  such  as  4.75,  72.6,  and  83.94. 

Using  the  Text  Page 

•  Read  and  discuss  each  item  and  question  of 
the  lesson  very  carefully.  After  Ex.  1  and  2  have 
been  covered,  use  other  numbers  such  as  508.14 
and  417.05  and  ask  similar  questions. 

•  At  every  opportunity,  emphasize  the  purpose 
of  the  decimal  point.  For  417.05,  ask  questions 
such  as,  “How  do  you  know  7  is  in  one’s  place? 
What  does  the  decimal  point  tell  us  about  5?”  and 
so  on. 

Individualizing  Instruction 

Slower  learners  may  need  more  work  with  the 
cards  in  the  chalk  tray  or  with  a  pegboard. 


*  Studying  the  extension  of  our  numeration  system  to  the  right  of  one  s  place! 


*  Place  Value  in  Decimals 

Using  expanded  notation  [O] 

When  you  studied  about  5-,  6-,  and  7-place  numerals 
you  learned  about  place  values  of  the  digits  in  a  numeral 
showing  a  whole  number.  Now  that  you  know  about 
numerals  showing  fraction  numbers  by  using  decimal  frac¬ 
tions,  you  will  know  about  more  place  values. 

Study  the  chart  as  you  answer  the  questions. 

1.  For  the  numeral  in  mixed  form,  147.35, 

a.  the  digit  in  one’s  place  is  -  ?7. 

b.  the  digit  in  ten’s  place  is  _?_4. 
e.  the  digit  in  hundred’s  place  is  _?J. 

The  147  of  the  numeral  shows  the  whole  number. 

d.  the  digit  in  tenth’s  place  is  _?3. 

e.  the  digit  in  hundredth’s  place  is  _?5. 

The  .35  of  the  numeral  shows  the  fraction  number. 

2.  The  numeral  147.35  shows,  beginning  at  the  left, 

1  hundred 
plus  _?4  tens 
plus  _?7  ones 
plus  -?3  tenths 
plus  -?5  hundredths. 

3.  For  the  numeral  260.89  in  the  chart,  tell 

a.  in  what  place  each  digit  appears. 

b.  what  the  numeral  shows,  digit  by  digit. 

4.  For  each  of  the  following  numerals,  tell  in  what 
place  each  digit  appears.  Then  tell  what  the  numeral 
shows,  digit  by  digit,  beginning  at  the  left.  s«.  e«.  2. 

a.  5,486.37  b.  86,572.93  c.  429,675.81 


-a 

CJ 

1m 

"O 

c  c  a> 

3  g  C 

X  H  O 


4> 

H 


1  4  7.  3 

2  6  0.  8  9 
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Hundredth 


*  Seeing  the  relation  between  the  value  of  a  digit  in  a  certain  place  in  a  numeral  and 
the  value  of  the  same  digit  in  the  place  to  its  left. 

More  about  Place  Value  in  Decimals 

Value  shown  by  a  digit  [W] 


★ 

Place- Value — y 

Million 

Hundred 

thousand 

Ten 

thousand 

Thousand 

Hundred 

c 

o> 

H 

C 

0 

Tenth 

Hundredth 

a.  2,222,222.22 

b.  8,888,888.88 

c.  5,555,555.55 

2,2  2  2,2  2  2  2  2 

8,8  8  8,8  8  8  8  8 

5,5  5  5,5  5  5  5  5 

For  the  numeral  2,222,222.22,  each  digit  2  shows 
not  2,  but  2  of  each  place  value. 


1.  Why  does  2  in  ten’s  place  show  10  times  the  value 

t  1  ^  in  ten's  place  means  2  tens,  or  20. 

ShOWn  by  2  in  one  S  place  .  2  jn  one’s  place  means  2  ones,  or  2. 

2.  The  digit  2  in  hundred’s  place  shows  -?!°  times  the 

„  -  2  in  hundred’s  place 

value  shown  by  the  2  m  ten  s  place.  Wnyr  means  2  hundreds,  or 

200.  2  in  ten’s  place  means  2  tens,  or  20. 

3.  The  digit  2  in  ten-thousand’s  place  shows  10  times 

0  ...  thousand’s 

the  value  shown  by  the  digit  2  in  ?_  place. 

4.  The  digit  2  in  one’s  place  shows  10  times  the  value 
shown  by  the  digit  2  in  _?_  place. 


5.  For  the  numeral  8,888,888.88,  the  digit 

hundred-thousand’s  IQ  .  i 

a.  8  in  _?_  place  shows  a  value  times  the  value 
shown  by  the  digit  8  in  ten-thousand’s  place. 

b.  8  in  °n?-S  place  shows  a  value  _?-  times  the  value 
shown  by  the  digit  8  in  tenth’s  place. 

thousand  s  IQ  .  l_  t 

c.  8  in  _?-  place  shows  a  value  times  the  value 
shown  by  the  digit  8  in  hundred’s  place. 


6.  For  the  numeral  5,555,555.55  write  about  the 
value  shown  by  each  5  in  relation  to  the  value  shown 
by  the  5  at  its  right.  See  Ex.  1-5. 
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Pupil’s  Objective 

To  extend  to  numerals  for  greater  numbers  what 
has  been  learned  about  the  place  values  of  digits 
in  numerals. 

Background 

Your  pupils  have  learned  to  read,  write,  and 
interpret  numerals  which  include  digits  for  tenths 
and  /or  hundredths.  Now,  they  will  learn  to  com¬ 
bine  numerals  in  decimal  form  with  numerals  for 
greater  numbers. 

Most  children  should  be  able  to  proceed  with 
this  lesson  without  additional  preparation.  How¬ 
ever,  you  may  wish  to  review  some  of  the  important 
ideas  developed  in  learning  to  read  and  write 
numerals  for  greater  numbers.  The  most  important 
of  these  involves  the  idea  of  “periods”  of  three 
digits. 

Pre-Book  Lesson 

•  Write  several  numerals  (5-,  6-,  and  7-  place) 
on  the  board  and  ask  children  to  read  them. 
Be  sure  to  include  numerals  with  0  in  different 
positions.  If  it  is  apparent  from  this  activity  that 
some  children  are  having  difficulty  in  interpreting 
numerals  for  greater  numbers,  engage  them  in  the 
following  activity.  Others  may  go  on  to  the 
written  lesson. 


•  Write  on  the  board  a  numeral  like  1,475.6. 
See  if  pupils  can  read  it.  Ask  the  value  of  each 
digit  in  its  place.  Then,  write  77,777.77  on  the 
board.  Point  to  the  7’s  in  one’s  and  ten’s  places. 
Ask,  “Does  each  of  the  7’s  tell  us  the  same  thing?” 
Elicit  the  idea  that  the  value  of  the  7  in  ten’s  place 
is  10  times  the  value  of  the  7  in  one’s  place.  Do  this 
for  other  pairs  of  places. 

Under  your  guidance,  have  pupils  write  the 
expanded  notation  for  the  number  as  follows: 
70,000  +  7,000  +  700  +  70  +  7  +  0.7  +  0.07. 
Multiply  to  show  700  as  10  times  70,  and  so  on. 

Using  the  Text  Page 

You  will  probably  want  to  make  this  an  oral 
lesson  for  slower  learners.  Develop  it  carefully  and 
thoroughly  to  bring  out  the  important  ideas  about 
place  value  and  the  purpose  of  the  decimal  point. 

Individualizing  Instruction 

Give  slower  learners  a  list  of  numbers  to  show  in 
expanded  form.  Write  an  example  on  the  board 
for  them  to  follow.  Either,  or  both,  of  the  following 
forms  may  be  used: 

5,412.37  = 

5,000  +  400  +  10  +  2  +  0.3  +  0.07,  or 

(5  X  1,000)  +  (4  X  100)  +  (1  X  10)  +  (2  X  1)  + 

(3  X  0.1)  +  (7  X  0.01) 
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Pupil’s  Objectives 

(a)  To  gain  experience  in  detecting  extra  data 
in  problems;  and  (b)  to  write  mathematical 
sentences  for  a  variety  of  problems. 

Background 

Your  pupils  are  already  accustomed  to  the  idea 
that  extra  information  may  be  given  in  a  problem 
situation.  Also,  they  have  had  experiences  with 
problem  situations  in  which  information  is  missing. 
In  this  lesson,  children  are  to  detect  extra  informa¬ 
tion,  if  it  exists,  and  then  to  tell  how  to  solve  the 
problem.  In  some  of  these  situations  the  problem 
requires  two  steps  to  arrive  at  a  solution. 

The  writing  of  mathematical  sentences  as  a  part 
of  a  complete  problem-solving  program  has  been 
discussed  many  times.  The  primary  purpose  in 
writing  mathematical  sentences  is  to  give  experi¬ 
ence  in  translating  information  from  a  written 
problem  situation  to  an  abstract  mathematical 
model.  Of  course,  the  writing  of  mathematical 
sentences  for  problem  situations  usually  helps 
pupils  to  arrive  at  an  intelligent  solution  for  the 
problem. 

Pre-Book  Lesson 

•  Write  on  the  board  a  problem  similar  to  Ex.  2. 
Ask  children  to  solve  it.  Some  children  may  try 
to  use  the  wrong  information,  or  try  to  use  all  of 
the  information.  Elicit  statements  from  children 
as  to  why  they  solved  the  problem  the  way  they  did. 
Be  sure  all  children  realize  that  extra  information 
is  given  in  the  problem  situation  and  that  it  is 
not  always  necessary  to  use  all  of  the  given  informa¬ 
tion  to  find  a  solution  to  a  problem. 

•  Review  the  mean  average  with  the  class.  Ask 


children  to  state  a  problem  in  which  the  mean  aver¬ 
age  is  given.  Select  a  problem  to  write  on  the 
board.  Write  a  mathematical  sentence  for  the 
problem.  Bring  out  in  the  discussion  that  some¬ 
times  a  mean  average  is  given  and  a  total  must  be 
computed,  and  at  other  times  a  mean  average  must 
be  computed. 

Using  the  Text  Page 

•  Read  and  discuss  each  problem.  Make  cer¬ 
tain  that  all  children  recognize  the  extra  informa¬ 
tion  given  in  some  problems.  Ask  pupils  to  tell 
why  the  information  is  not  essential  to  finding  a 
solution. 

•  After  the  oral  lesson,  have  all  children  write 
a  mathematical  sentence  for  each  problem  and  then 
solve  it. 

Individualizing  Instruction 

•  If  possible,  find  an  interesting  short  story  that 
presents  a  great  deal  of  quantitative  data.  For 
example,  you  may  find  a  short  account  about  a 
circus  which  gives  quantitative  information  about 
the  numbers  of  people  in  attendance,  the  amounts 
of  popcorn  sold,  and  so  on. 

Duplicate  the  story  and  ask  pupils  to  write  one- 
step  and  two-step  problems  based  on  the  informa¬ 
tion  given.  In  some  problems  they  may  include 
extra  data. 

•  Permit  pupils  to  engage  in  any  supplementary 
or  enrichment  activity  of  their  choice  that  has 
been  used  previously.  Many  children  enjoy  con¬ 
structing  a  cross-numeral  puzzle;  others  may 
prefer  the  Find-the-Treasure  game  using  a  coor¬ 
dinate-grid  system.  The  construction  of  number 
sequences  is  also  a  good  independent  activity. 
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*  Review  with  pupils  that  sometimes  a  mean  average  is  given  and  a  total  must  be 
computed  (Ex.  1)  ,  while  at  other  times  a  mean  average  must  be  computed  (Ex.  3)  . 

Explaining  How  to  Solve  Problems 

Ext' a  data  [O] 

Explain  how  to  solve  each  of  problems  1-6. 

I  .  If  88  is  the  mean  average  for  the  pieces  of  mail 
per  block  our  postman  delivered  in  the  first  6  blocks 
of  his  route,  how  many  pieces  of  mail  in  all  did  he  de¬ 
liver  in  the  first  6  blocks  ?  6x88  =  n;  528  pieces  of  mail 

**  2.  In  another  block  about  i  of  the  126  pieces  of  mail 
were  first-class  mail  and  i  were  second-class  mail.  How 
many  pieces  of  second-class  mail  were  there?  I^piele^ 

3.  In  3  other  blocks  he  delivered  460  advertisements, 

264  letters,  and  176  newspapers.  What  was  the  mean 
average  for  the  numbers  of  pieces  of  mail  for  these 
3  blocks?  (460+  264+  176)  *3  =  n;  300 

4.  How  many  more  advertisements  were  there  than 
letters  and  newspapers  together?  (Use  numbers  from 

problem  3.)  (264+  176) +n  =  460;  20  advert!  sements 

**  5.  In  May  our  postman  worked  25  days;  in  June,  23 
days.  If  15  is  the  mean  average  for  the  numbers  of 
miles  he  walked  during  the  working  days,  how  many 
miles  did  he  walk  in  May?  25 x  is  =  n;  375  miles 

6.  One  day  he  carried  4  kinds  of  advertisements. 

At  how  many  houses  could  the  postman  leave  a  complete 
set  of  4  if  he  had  1,104  advertisements  in  all?  ^Vhou's^s4'- 

[W] 

Now  go  back,  write  an  w-sentence  for  each  problem, 
and  work  it  to  solve  the  problem. 

#  Extra  Activity.  Work  Set  135. 


**Make  sure  that  pupils  can  identify  extra  data  here. 
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Can  You  Solve  Problems? 

Problem  Test  8 

For  each  problem,  write  an  ^-sentence  and  work  it. 

1.  Mr.  Good  keeps  279  sheep  in  his  smallest  field. 

In  3  other  fields  he  keeps  317,  414,  and  298  sheep.  What 
is  the  mean  average  for  the  numbers  of  sheep  in  the 

fields?  (279  +  317  +  414+  298)  +  4  =  n;  327 

2.  Of  the  414  sheep  in  one  field,  i  are  lambs.  How 
many  of  the  sheep  are  lambs?  4i4  +  6=n;  69  iambs 

3.  If  Mr.  Good  puts  into  a  large  field  279  sheep, 

317  sheep,  and  414  sheep  from  smaller  fields,  how  many 

sheep  will  be  in  this  single  large  field?  ^0Vo3s1h7.+eJ14  =  n;  . 

4.  If  972  rolls  are  sold  in  packages  of  9,  how  many 
packages  are  there?  0x9=972,-  108  packages 

5.  Mary’s  mother  weighs  117  pounds.  Her  father 
weighs  174  pounds.  Mary  weighs  just  3  as  much  as  her 
father  and  mother  together.  What  is  Mary’s  weight? 

(117+  174)  +  3  =  n ;  97  pounds 

6.  A  hardware  store  put  on  sale  tools  usually  selling 
for  $97.80.  If  the  price  was  reduced  $24.85,  for  how 
much  could  the  tools  be  bought?  $97.80- $24.85  =  $n; 

7.  Mr.  Thomas  raises  tomatoes  to  sell.  He  set  out 
585  tomato  plants  in  9  rows,  each  with  the  same  number 
of  plants.  How  many  plants  were  in  each  row?  ^"fa^s5; 

8.  Some  plants  are  sold  in  flats  averaging  77  plants  to 
the  flat.  How  many  of  these  plants  are  in  24  flats  ?12^87^|;";s 

9.  At  $3.98  a  flat,  how  much  will  8  flats  cost?  8^98= $n; 
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Pupil’s  Objectives 

(a)  To  take  the  problem-solving  test  for  Chapter 
8;  (b)  to  have  practice  in  finding  the  number  for  n 
in  mathematical  sentences;  and  (c)  to  take  the 
diagnostic  test  for  Chapter  8. 

Background 

The  completion  of  Chapter  8  brings  to  a  close 
the  work  of  grade  4.  Text  pages  312-315  contain 
the  end-of-chapter  tests  for  Chapter  8.  The  testing 
program  at  the  end  of  this  chapter  (and  this  term) 
is  not  merely  to  seek  answers  and  to  award  grades, 
but  to  measure  progress  in  skills  and  understand¬ 
ings.  By  noting  strengths  and  weaknesses,  you  can 
help  each  child.  At  this  time,  you  may  be  faced 
with  the  responsibility  of  recommending  some 
children  for  a  special  program  of  study  when  they 
enter  the  fifth  grade.  This  testing  program  should 
be  of  special  value  to  you  for  this  program. 

Most  children  will  recognize  the  value  of  writing 
^-sentences  before  finding  solutions  to  problems 
as  they  engage  in  Problem  Test  8. 

Diagnostic  Test  8  covers  the  most  complex 
computational  work  that  has  been  presented  in 
this  book.  It  will  give  you  some  idea  of  the  degree 
of  mastery  attained  by  your  pupils  in  computa¬ 
tional  skills. 


Using  the  Text  Pages 

•  Assign  the  two  tests  on  these  pages  without 
advance  preparation. 

•  The  written  practice  at  the  top  of  page  313 
may  be  used  as  a  “breather”  between  test  sessions. 
Perhaps  you  will  use  only  selected  items.  In  Ex. 
10-13,  be  sure  all  pupils  understand  they  are  to 
use  the  symbol  of  inequality  (>)  to  make  true 
sentences. 

Individualizing  Instruction 

•  After  the  independent  work,  you  may  want  to 
discuss  the  problem-solving  test,  item  by  item, 
considering  the  type  of  problem  (one-  or  two-step) 
and  the  appropriate  operation  (s)  for  finding  a 
solution.  Have  children  write  on  the  board  the 
mathematical  sentence  they  used  for  each  problem. 

•  Have  children  correct  their  own  work  on  the 
diagnostic  test.  If  a  child  misses  one  half  of  the 
items  in  any  row,  he  is  having  some  type  of  diffi¬ 
culty  that  needs  attention.  Ask  pupils  to  examine 
their  work  carefully  to  see  if  they  can  determine 
the  exact  nature  of  their  difficulties.  If  they  can¬ 
not,  they  may  trade  papers  with  another  pupil  to 
see  if  the  source  of  difficulty  can  be  located. 

•  For  per-cent  scores  on  the  problem-solving 
test,  see  the  table  below. 


Table  of  Per  Cents  for  Chapter  8  Scores 


Problem  Test 

Score 

Per  Cent 

1 

11 

2 

22 

3 

33 

4 

44 

5 

56 

6 

67 

7 

78 

8 

89 

9 

100 

Computation  Test 


Score 


T 

2 

3 

4 

5 

6 

7 

8 
9 


Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

4 

10 

38 

19 

73 

8 

11 

42 

20 

77 

12 

12 

46 

21 

81 

15 

13 

50 

22 

85 

19 

14 

54 

23 

88 

23 

15 

58 

24 

92 

27 

16 

62 

25 

96 

31 

17 

65 

26 

100 

35 

18 

69 
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Working  with  12 


Addends-sum  and  factors-product  relationships 

[W] 

1 .  n  = 

498  4-  3  166, R0 

4'.  n  -f  587  =  2,090  1 ,503 

7. 

2.  n  4- 

7  =  1,295  9,065 

5.  n  =  804  4-  6  134,ro 

8. 

3.  n  = 

1,071  4-  9ll9,R0 

6.  n  =  4,672  4-  8  584, ro 

9. 

6  X  fl 


n 


78  X 


1,058 

6,348 

1 ,026,R0 

7,182  4-  7 

o/;7'488 
96  =  n 


In  each  of  Ex.  10-13,  find  a  number  for  n  that  makes 
a  greater  than  b.  Then  write  the  example,  using  > . 

a  b  a  bn  is  any nui 

1,296  94  greater  than 

10.  (48  X  27)  >  (785  +  tahnaynn5u1m1ber  12.  (752  4-  8)>  (810  -  n ) 

1,443  ess  an  ’  568 

11.  (39  X  37)  >  (4,006  -  n) b"  13.  (1,347  -  779)>  (865  n) 

2,563 


Do  You  Make  Mistakes? 

Diagnostic  Test  8 


1. 

Use  the  short  form. 

a  b  c  d 

45  50  87  $0.76 

X69  X29  X  57  X46 

3,105  1,450  4,959  $34.96 

Study 

Pages 

Practice: 
Use  Sets 

270-271, 

276-277 

81-82,  84 

2. 

quotient^  mixed  fornj. 

282-283 

85 

3)872  7)5,036  9)8,52(3 

3. 

Give  answers  in  simplest  form. 

2  1  2  2  5  fi 

a.  6"  ~r  6  3  •  8  U  •  6 

1  4  2  1  18  _3 

1).  8  84  ^  8  6 

— f5  —rr 

-  — 3-- 

298-299, 

300-301, 

303 

87-91 

4. 

tmmwm <J 

Write  the  decimal  name  for 

5  1  15  ,  _75_  J  _1_ 

a.  To.  b.  100.  c.  100.  0.  10. 

0.5  0.15  0.75  0.1 

. .  1  — « 

306-308 

92 

313 


•Discuss  each  item  in  detail  to  evaluate  understanding  more  thoroughly. 

Do  You  Understand? 

Test  of  Information  and  Meaning  8 

Ex.  1-11.  Write  “Yes”  or  “No”  for  your  answers. 

1.  0.4  is  10  times  as  great  as  4.  No 

2.  In  65,703,  the  6  is  in  hundred-thousand’s  place 
and  shows  6  X  100,000.  No 

3.  You  can  check  the  product  for  46  X  75  by  work¬ 
ing  the  reverse,  75  X  46.  Yes 

4.  The  word  “man”  has  I  as  many  letters  as  “farmer.” 

5.  For  the  example,  87  X  45,  the  second  partial 
product  is  360.  no;  360  tens 

6.  The  division  of  a  remainder  can  be  shown  by  a 
fraction.  Yes 

7.  I  can  be  shown  in  simpler  form.  Yes 
**  8.  There  is  no  such  thing  as  \2~  apples.  n° 

9.  21  cents  is  AV  of  a  dollar.  ves 

10.  1-1=1,  Or  4.  Yes 

11.  The  2  in  264  shows  a  value  10  times  the  value 
shown  by  the  2  in  28.  Yes 

12.  Use  each  digit  once  (4,  8,  5,  7,  9,  6)  and 

a.  show  the  greatest  number  possible.  987,654 

b.  show  the  least  number  possible.  456,789 

13.  Find  the  product  of  37  x  42  by  renaming  one 
factor  and  working  three  examples,  i  ,554 

Write  another  name  for  i  .3 

14.  0.92  &  15.  tuo.  0.09  16.  xVo.o.i7  17.  0.5  fo  18.  lioC 
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**  Help  pupils  see  that  this  is  a  false  statement,  so  the  answer  is  “No.” 
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Pupil’s  Objectives 

(a)  To  evaluate  the  learning  of  certain  ideas, 
principles,  and  understandings;  and  (b)  to  take 
the  computation  test  for  Chapter  8. 

Using  the  Text  Pages 

•  It  may  be  important  to  discuss  each  item  in 
detail  and  to  ask  probing  questions  in  order  to  elicit 
from  pupils  more  adequate  reflections  of  their 
understandings  than  can  be  determined  by  paper- 
and-pencil  responses  to  test  items. 


•  If  time  permits,  it  would  be  well  to  duplicate 
the  computation  test  on  paper  for  all  pupils.  The 
time  spent  in  copying  examples  from  the  book 
could  better  be  spent  on  taking  the  test  or  partici¬ 
pating  in  some  other  activity. 

Individualizing  Instruction 

Use  the  table  on  Teacher’s  Page  312  to  find  the 
per-cent  scores  for  Computation  Test  8  to  be 
entered  on  the  individual  test-record  cards  that 
were  suggested  at  the  end  of  Chapter  1 . 


Suggestions  for  Material  to  Accompany  End-of-Chapter  8  Tests 


You  will  find  one  or  more  of  the  following  sug¬ 
gestions  of  special  value  for  use  with  pupils  who  do 
not  need  remedial  help. 

Alternate  Uses  of  Pages  —  Chapter  8 

Page  277.  Ex.  7-22  may  be  worked  in  one  of 
two  ways:  (1)  rename  one  factor  and  find  the 
product  mentally  using  the  distributive  property; 
(2)  do  the  examples  by  the  ancient  Egyptian 
method  of  multiplication. 

Page  282.  Consider  only  the  dividends  in  Ex.  3- 
12.  List  dividends  divisible  by  2;  by  3;  by  4;  by 
5;  by  2  and  3;  and  by  9. 

Page  286.  Show  all  factors  for  each  number 
shown  in  Ex.  3;  Ex.  4;  Ex.  6;  Ex.  8;  and  Ex.  11. 

Page  295.  Make  a  table  with  the  7-place  nu¬ 
merals  in  Ex.  a-j  written  down  the  side.  Across  the 
top,  spaced  at  about  1-inch  intervals,  show  the 
divisors  2,  3,  4,  and  5.  Below  each  divisor  shown 
and  beside  each  7-place  numeral,  write  “Yes”  if 
the  number  shown  by  the  7-place  numeral  is 
divisible  by  that  divisor.  Write  “No”  if  it  is  not. 

Supplementary  Activities 

The  term  set  is  used  frequently  throughout  this 
series  in  reference  to  any  well-defined  collection 
of  objects.  All  pupils  may  be  involved  in  one  or 
more  of  the  following  activities: 


a.  Identification  of  sets  of  objects.  Have  pupil 
describe  different  sets  of  objects  in  the  room,  school, 
or  community — for  example,  “The  set  of  girls  in 
our  room.”  Have  pupils  tell  some  specific  members 
of  the  set.  Have  pupils  then  tell  some  members 
that  do  not  belong  to  the  set. 

b.  Identification  of  sets  of  numbers.  Show  all 
members  of  each  set,  using  braces: 

The  set  of  whole  numbers  greater  than  5  and 
less  than  17 

The  set  of  odd  numbers  less  than  1 6 

The  set  of  whole  numbers  that  are  factors  of 
24;  of  45;  and  of  60 

The  set  of  prime  numbers  less  than  30 

c.  Union  and  intersection  of  sets.  The  union  of 
two  or  more  sets  contains  all  the  elements  of  all 
sets.  The  intersection  of  two  or  more  sets  contains 
only  those  elements  that  are  common  to  all  sets. 

Write  the  names  of  the  set  of  children  in  your 
class  who  have  a  birthday  in  March.  Write  the 
names  of  the  children  who  have  a  birthday  in  May. 
List  the  names  of  children  in  the  union  of  these 
two  sets. 

Show  the  set  of  even  numbers  less  than  10.  Show 
the  set  of  prime  numbers  less  than  10.  List  numbers 
that  belong  to  both  sets. 

d.  The  following  activity  on  union  and  inter¬ 
section  of  sets  should  not  be  used  until  pupils  have 
studied  text  page  307.  Place  a  pegboard,  with 
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100  pegs  inserted,  in  a  convenient  location  for  all 
pupils  to  see.  Use  heavy  rubber  bands  around 
pegs  to  represent  a  triangle, 
a  circle,  and  a  rectangle 
as  shown  at  the  right. 

Have  pupils  show  in  both 
common-fraction  and  deci¬ 
mal-fraction  forms  the 
fraction  number  telling 
how  many  hundredths  of 
all  pegs  are  shown  in  the 
intersection  of  (1)  the  tri¬ 
angle  and  the  circle  models;  (2)  the  triangle  and 
the  rectangle  models;  (3)  the  circle  and  the  rec¬ 
tangle  models;  and  (4)  the  triangle,  circle,  and 
rectangle  models. 

Have  pupils  show  in  two  ways  the  fraction 
number  telling  how  many  hundredths  of  all  pegs 
are  shown  in  the  union  of  (1)  the  triangle  and  the 
circle  models;  (2)  the  circle  and  the  rectangle 
models;  and  so  on. 

•  Using  Prime  Numbers.  Many  numbers  can  be 
shown  as  the  sum  of  two  different  prime  numbers 
(Example:  16  =  13  +  3  or  11+5).  Show,  in 
two  ways,  each  of  the  following  as  the  sum  of  two 
different  prime  numbers: 

a.  18  b.  22  c.  28  d.  34  e.  40 

Many  numbers  may  be  shown  as  the  sum  of 
three  different  prime  numbers  (Example:  10  =  5  + 
3  +  2).  Show  each  of  the  following  as  the  sum  of 
three  different  prime  numbers: 

a.  25  b.  27  c.  35 

Each  of  the  numbers  listed  at  the  top  of  column  2 
may  be  shown  as  the  product  of  two  prime  numbers. 
What  are  the  prime  factors  for  each  number  (Ex¬ 
ample:  15  =  3X5)? 


a.  4 

d.  22 

g.  26 

j-  35 

b.  6 

e.  21 

h.  33 

k.  39 

c.  14 

f.  25 

i.  34 

1.  55 

Some  numbers  are  the  product  of  three  prime 
numbers.  What  are  the  three  prime  factors  for 
the  following  numbers  (Example:  12  =  2X2X3)? 

a.  18  b.  20  c.  28  d.  30  e.  42  f.  45  g.  50 

Coordinate  Geometry 

At  the  end  of  Chapter  7  was  a  suggested  activity 
for  measuring  and  recording  change.  (See  Teach¬ 
er’s  Page  267.)  A  similar  experiment,  whose 
results  could  be  recorded  in  a  line  graph,  is  the 
measure  of  flow  of  water  from  a  faucet. 

If  you  have  a  source  of  flowing  water  in  your 
classroom  that  can  be  controlled,  it  will  serve  very 
well.  Obtain  a  gallon  container  and  mark  it  off  at 
one-pint  intervals.  This  can  be  done  by  the  chil¬ 
dren  if  they  pour  one  pint  of  water  into  the  con¬ 
tainer  and  make  a  mark;  pour  in  another  pint  and 
make  another  mark;  and  so  on  until  the  entire 
container  is  filled. 

Have  available  a  clock.  Perhaps  several  children 
will  have  watches  and  all  can  keep  a  record  of  the 
time. 

Set  the  flow  of  water  at  a  very  slow  rate.  At  a 
given  signal,  start  the  flow  of  water  into  the  con¬ 
tainer  and  start  timing.  When  the  water  level 
reaches  the  first  pint  mark,  record  the  number  of 
minutes  of  time  elapsed.  Continue  recording  the 
time  elasped  for  the  water  level  to  reach  each 
successive  pint  mark. 

Record  the  results  on  a  coordinate  grid  with  one 
axis  representing  time  in  minutes  elapsed  and  the 
other  representing  water  flow  in  pints. 


Using  the  Reservoir  for  the  Text 


From  time  to  time,  through  the  pages  of  this 
Teachers’  Edition,  you  have  been  referred  to  sets  of 
Reteaching,  Extra  Problems,  Extra  Examples,  and 
Extra  Activities  which  appear  at  the  back  of  the 
pupil’s  text.  Reproductions  of  those  pages  with 
answers  shown  (pages  316-364)  follow  this  Teach¬ 
er’s  Page. 


While  each  set  of  “extra”  exercises  is  associated 
with  a  particular  text  page,  you  will  recognize  that 
you  will  be  able  to  use  a  set  of  exercises  at  any  time 
after  the  pupils  have  reached  the  text  page  for 
which  that  set  was  planned. 

Following  text  page  364,  are  a  summary  of  terms 
used  in  this  text  and  the  Tables  of  Measurement. 
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19.  Write  a  7-place  numeral  with  7  in  ten’s  place,  9  in 
thousand’s  place,  4  in  hundred-thousand’s  place,  and  8  in 
all  the  other  places.  8,489,878 

Write  the  name  in  words  for  the  number 
20.  7,486.  21.  370,409.  22.  85,617.  23.  3,457,680. 

24.  The  perimeter  is  .  ? 5  inches  for  a  triangle  having 
sides  with  lengths  1  inch,  2  inches,  and  2  inches. 

Using  digits,  show  these  numbers: 

25.  ten  thousand  six  hundred  nineteen.  10-619 

26.  four  million  sixty-four  thousand  seventy-two.  4,o64,o72 

27.  five  hundred  eighty-two  thousand  nine  hundred. 582-900 

How  Well  Can  You  Compute? 

Computation  Test  8 

Copy  and  work.  Show  quotients  in  mixed  form. 


1. 

9  X  1,079  9'711 

7. 

3,677  -  999  2’678 

13. 

85  X  $0.44  «7'40 

$4.38 

2. 

5,675  -  6  94s| 

8. 

67  X  59  3,953 

14. 

$12.36  - 

$7. 98^ 

3. 

4,010  -  976  3,034 

9. 

5,672  -4-  8  709.R° 

15. 

$34.79  -s- 

7  $4.97,R0 
$25.33 

4. 

39  X  68  2-652 

10. 

804  X  8  M32 

16. 

$78.98  - 

$53. 65a 

5. 

379  +  8,628  9'007 

11. 

4,278  +  3,709  7'987 

17. 

$28.64  -s- 

^  $7.1 6, R 0 
$80.05 

6. 

9,724  -5-  9  m8o± 

12. 

8,070  -7-  8  '.oosl 

18. 

$49.07  +  $30.98a 

19.  4,684  +  668  +  83  +  979  6<414  23.  1  fourth  +  3  fourths  7- orl 

20.  $1.83  +  $7.76  +  $6.49  $16  08  24.  I  +  i  i  °r  ^  °r 

21.  6  eighths  minus  2  eighths  f  orT  25.  S  +  f  * or  or 

22.  2  eighths  +  2  eighths  +  2  eighths  v  26.  I  -  i  i  orf 
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RETEACHINC 


7.  7+4=1 

8.  6  +  6=1 
9.  9+9=1 

1  0.  4+4=8 


Set  1 

Making  Sure  of  A.  and  S.  Facts 

Reteaching:  using  the  Commutative  Property  of  A.  [O] 

1.  Find  8  in  the  chart  on  page  317.  6  and  2  are 

8  is  shown  where  the  row  for.  6  and  column  for  2  intersect 

shown  to  be  addends  of  this  sum.  Explain.  aYou  can 
make  a  pair  of  A.  facts  and  a  pair  of  S.  facts  about  8  and 

its  addends  6  and  2.  Knowing  one  of  the  facts  in  the 

set  helps  you  to  know  the  other  three. 

A.  2  +  6=8  6  +  2  =  ?  8  S.  8  -  6  =  ?  2  8-2  =  ?6 

2.  In  the  chart,  find  the  sum  for  the  two  addends 
4  and  8.  In  how  many  places  is  this  sum  shown?  two 


3.  In  the  chart,  find  the  other  addend  if  the  sum  is 
13  and  one  addend  is  5.  8 

9,3 

4.  Find  12  .  Name  the  addends.  AThen  say  the  set 
of  A.  and  S.  facts  about  12  and  these  addends.  v 

9+3=12,  3+9=12;  12-3=9,  12-9=3 

5.  Find  16  .  Say  the  set  of  A.  and  S.  facts. 

7+9=16;  9  +  7=16;  16-9=7,  16-7=9 

6.  Find  G.  Tell  about  the  set  of  A.  and  S.  facts. 

4  +  4=8;  8—4=4  Addends  are  equal  so  set  has  only  2  facts. 

A  set  of  A.  and  S.  facts  has  four  facts  when 
the  two  addends  are  unequal  and  only  two  facts 
when  the  addends  are  equal. 


11.  3+2  =  5;  2+3=5;  5-2  =  3;  5-3  =  2 

12.  8+6=14;  6+8=14;  14-6=8;  14-8=6 


1;  4+7=11;  11-4=7;  11-7  =  4 
2;  12-6  =  6 
8;  18-9=9 

I;  8-4  =  4  [W] 

Show  a  set  of  A.  and  S.  facts  when  each  of  the  following 

•  .i  Answers  will  vary.  Samples  are  shown. 

is  the  sum:  see  above. 


7.  11  8.  12  9.  18  10.  8  11.  5  12.  14 


Show  the  sum  for  each  of  these  letters  in  the  chart. 
Then  show  the  set  of  A.  and  S.  facts  for  this  sum. 


13.  C  9  14.  D  i 

0+9=9  9+1=10 

9+0=9  1  +  9=10 

9-9=0  10-1=9 

9-0=9  10-9=1 


15.  E  i6  16.  F  i 

9+7=16  6+6=12 

7+9=16  12-6  =  6 

16-7  =  9 
16-9=7 


17.  Bis  18.  A? 

7+8=15  4+5=9 

8+7=15  5+4=9 

15-8=7  9-5=4 

15-7=8  9-4=5 
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Pupil’s  Objectives 

(a)  To  review  the  use  of  an  addition  chart; 
and  (b)  to  find  the  sum  or  the  other  addend  for  an 
rz-sentence. 

Background 

The  addition  chart  is  an  excellent  device  for 
showing  the  addends  and  sums  for  all  addition 
and  subtraction  facts.  In  the  chart,  one  can  see 
(in  a  black-and-white  box)  the  numeral  for  a  given 
sum  and  (by  looking  at  the  top  of  the  column  and 
at  the  left  of  the  row)  find  the  numerals  for  its  pair 
of  addends.  And,  vice  versa,  one  can  see  the 
numerals  for  any  pair  of  addends  and,  in  reverse, 
find  the  numeral  for  the  sum. 

In  this  chart,  the  numerals  for  one  set  of  addends 
appear  across  the  top  of  the  chart.  The  numerals 
for  the  other  set  of  addends  appear  down  the  left 
side  of  the  chart.  Many  teachers  prefer  to  show 
the  operation  symbol  in  the  upper  left  box  (which 
is  otherwise  empty).  Later,  when  children  use  the 
multiplication-chart,  it  is  useful  to  know  by  a 
glance  at  the  upper  left  box  the  operation  embodied 
in  the  chart. 

On  text  pages  8-9,  the  Commutative  Property  of 
Addition  was  reviewed.  Commutativity  is  the  prop¬ 
erty  about  the  order  of  adding  two  numbers  and  is 
defined  this  way:  For  any  two  addends,  we  can 
change  the  order  of  adding  without  affecting  the 
sum. 

4  +  7  =  11 
7  +  4  =  11 

The  use  of  the  property  is  illustrated  not  only  on 
work  with  the  number-chart  (across  from  2,  down 
from  6  or  across  from  6,  down  from  2)  but  in  the 
sets  of  addition  and  subtraction  facts  noted  on 
other  parts  of  text  page  316.  It  is  this  Commutative 
Property  which  allows  for  a  reversal  of  addends  and 
thus  for  sets  of  facts.  Involved  also  in  the  formation 
of  these  sets  is  the  idea  of  subtraction  of  a  number  as 
being  the  inverse  of  addition  of  that  number.  This 
will  be  further  discussed  in  connection  with  later 
work. 

Mathematical  Sentences.  Children  must  develop 
skills  in  expressing  ideas  with  clarity  and  precision. 


The  language  of  mathematics  is  particularly  suited 
to  this  purpose.  Experiences  with  mathematical 
sentences  should  grow  naturally  out  of  experiences 
with  arithmetic.  A  mathematical  sentence  simply 
expresses  an  idea  (sometimes  true,  sometimes  false) 
concerning  numbers.  In  the  primary  and  middle 
grades,  a  mathematical  sentence  is  frequently  called 
an  arithmetic  sentence  or  a  number  sentence.  The 
concept  will  be  used  extensively  throughout 
Mathematics  We  Need. 

The  use  of  the  number  sentence  was  introduced 
in  an  earlier  grade.  The  letter  n  in  the  exercises 
at  the  bottom  of  text  page  317  stands  for  an  un¬ 
known  sum  or  an  unknown  addend.  There  is 
nothing  difficult  about  this  symbol.  Pupils  have 
been  finding  the  answer  when  a  question  mark  or 
□  or  A  stands  for  the  unknown  number.  In  a 
number  sentence,  n  is  a  quick  way  to  represent 
number.  When  reading  the  sentence,  n  should  be 
read  “what  number”,  “a  number”,  “some  num¬ 
ber”,  and  so  on.  Since  n  will  be  used  in  more 
complex  ways  later,  be  sure  that  the  new  symbol  is 
clearly  understood.  You  are  cautioned  not  to  be 
anxious  to  use  x  to  show  an  unknown  number  in  a 
number  sentence  because  of  the  possible  confusion 
at  this  grade  level  between  x  and  the  multiplication 
symbol.  A  number  sentence  containing  n  or  one 
of  the  frames,  such  as  □  or  A,  or  -?-  is  often  called 
an  open  sentence. 

Pre-Book  Lesson 

•  Show  the  addends  8  and  5  on  the  board.  Ask  a 
child  to  write  an  addition  sentence  which  shows  the 
sum  of  these  two  addends.  Ask  if  someone  can 
write  another  addition  sentence  which  shows  the 
sum  of  these  two  addends.  You  should  have  the 
two  sentences  below  written  on  the  board: 

8  +  5  =  13 
5  +  8  =  13 

Ask,  “In  what  ways  are  the  two  sentences  alike?” 
Ask:  “In  what  way  are  the  two  sentences  not 
alike?”  As  a  result  of  these  two  questions,  pupils 
should  state  that  the  two  sentences  involve  addi¬ 
tion,  have  the  same  numerals,  and  have  the  same 
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sums.  The  only  difference  is  the  order  in  which  the 
addends  are  shown. 

•  Guide  pupils  to  state  in  their  own  words  that 
changing  the  order  of  addends  will  not  change  the 
sum. 

•  Then,  have  pupils  write  two  subtraction  sen¬ 
tences  for  this  sum  and  its  two  addends  8  and  5. 
Point  out  that  there  are  four  A.  and  S.  facts  for  the 
sum  13  and  its  addends  8  and  5. 

•  Go  through  the  same  procedures  and  discus¬ 
sion  for  the  sum  12  and  its  addends  6  and  6.  Pupils 
should  state  that  there  are  only  two  A.  and  S. 
facts  when  the  two  addends  are  equal. 

Using  the  Text  Pages 

•  The  oral  work  on  page  316  should  follow  quite 
naturally  after  the  Pre-Book  Lesson.  Be  sure  to 
explore  the  chart  thoroughly.  Pupils  should  find  a 
pair  of  addends  for  any  given  sum  in  two  different 
places  (with  the  exception  of  the  sums  for  pairs  of 
addends  that  are  equal).  This  is  one  more  way  to 
stress  the  Commutative  Property  of  Addition. 

•  Engage  in  a  game  like  the  following: 

The  sum  I  am  thinking  of  is  15,  one  of  its  addends 
is  6,  what  is  the  other  addend?  Have  pupils  tell 
two  places  in  the  chart  where  the  other  addend 
may  be  found. 

•  Guided  discussion  should  bring  out  the  unique 
nature  of  0  in  addition.  It  is  the  only  number  in 
addition  for  which  the  sum  is  equal  to  the  other 
addend  (The  Identity  Property  of  Addition). 
This  is  shown  rather  vividly  in  the  chart  by  looking 


at  the  sums  shown  across  and  down  from  0.  Each 
sum  shown  is  the  same  as  the  addend  shown  above  it. 

•  Encourage  pupils  to  point  out  and  discuss  any 
interesting  things  they  may  notice  in  studying  the 
chart. 

•  Have  pupils  do  the  work  on  page  317  orally 
before  assigning  it  as  written  work.  If  your  pupils 
studied  Mathematics  We  Need  in  grade  3,  this  kind 
of  work  will  not  be  new  to  them. 

Individualizing  Instruction 

•  Slower  learners  may  need  a  great  deal  of  work 
with  the  addition  chart  to  give  needed  practice  for 
mastery  of  the  facts.  If  so,  it  would  be  a  good 
idea  to  make  a  large  class  chart  like  the  one  at  the 
top  of  text  page  317.  A  chart  prepared  on  light 
weight  tagboard  or  newsprint  would  be  more 
functional  for  future  use  than  one  made  on  the 
chalkboard.  In  either  case,  you  will  find  it  practi¬ 
cal  to  use  one  color  (red)  for  the  row  of  addends 
shown  and  another  color  (blue)  for  the  column  of 
addends  shown.  Numerals  for  the  sums  should 
appear  in  a  third  color  (black).  The  chart  should 
be  about  30"  square.  This  chart  would  be  very 
useful  for  small  group  participation  of  the  type 
presented  on  text  page  316. 

•  Prepare  a  master  copy  for  duplicating  a  small 
chart  to  be  completed  by  your  pupils.  Show  only 
the  sets  of  addends  across  the  top  and  down  the 
side. 

•  Some  children  may  be  able  to  extend  their 
charts  to  include  addends  up  to  12  or  15  or  18. 


NOTES 
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Set  2 

Working  with  21 

Reteaching:  addends-sum  relationship  [O] 

For  each  example,  tell  whether  n  stands  for  an  addend 
or  the  sum  and  tell  what  you  must  do  to  find  the  number 
for  n. 


[w] 


Now  write  the  work  to  find  the  number  for  n  in  each 
example.  If  you  need  help,  use  the  chart  above. 

r  ....  '  '  -J  -  -Li - o  addend;  subtract;  7 


sum;  add;  14 

1.  n  =  7  +  7 

addend ;  subtract;  9 

2.  4  +  n  =  13 

addend;  subtract;  7 

3.  7  -  n  =  0 

addend;  subtract;  8 

4.  n  +  4  =  12 

s  urn;  add ;  15 

5.  6  +  9  =  n 

addend ;  subtract;  8 

6.  n  +  5  =  13 

addend;  subtract;  9 

7.  n  =  16  -  7 


8. 

addend;  subtract;  9 

3  +  n  =  12 

15. 

9. 

sum;  add  ;  1  4 

6  +  8  =  77 

16. 

10. 

addend;  subtract;  9 

0  +  77  =  9 

17. 

11. 

addend;  subtract;  9 

18  —  9  =  n 

18. 

12. 

addend;  subtract;  8 

5  +  77  =  13 

19. 

13. 

addend;  subtract;  6 

77  +  0  =  6 

20. 

14. 

sum';  add;  14 

77  =  9  +  5 

21. 

16  -  9  =  w 

sum; add ;  8 

72  —  0=8 

addend;  subtract;  9 

7z  4-  4  =  13 

sum;  add;  9 

5  +  4  =77 

sum;  add;  15 

77  =  7  +  8 

addend;  subtract;  7 

5  +  77  =  12 

addend;  subtract;  8 

n-  17-9 
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Helpers  for  A.  Facts 

Reteaching:  mental  procedures  [O] 

1.  Say  the  sums  for  the  examples  in  row  A.  What  do 

i  i  i  r  Th?>  sum  always  eauals  the  other  nun 

you  know  about  the  sum  for  0  and  another  number? 


<mber . 

A 


A.  5  +  0  5  7  +  07  0  +  3 


0+6 


0  +  0C 


2.  Say  the  sums  for  the  examples  in  rows  B  and  C. 
What  can  you  say  about  the  sum  for  1  and  another 

I  he  sum  is  always  I  greener  than  the  other  number. 

number?  a  for  2  and  another  number?  v 

The  sum  is  always  2  greater  than  the  other  number. 

B. 3+14  8  +  l9  1  +  67  l  +  9io  7+18 

C.  3  +  25  6  +  2  8  2  +  7  9  2  +  46  5+27 


3.  Use  an  A.  fact  with  equal  addends  for  each  example 


in  rows  D 

and 

E.  For 

6+5, 

use  5  +  5  = 

10  or 

6  +  6  =  12. 

He  Ipe 

rs  will  vary . 

7+7=14 

8+8=16 

9+9=18 

6+6=12 

D.  6  +  5 

11 

8  +  6  14 

7  +  8l5 

9+8l7 

7  +  5 12 

5+5— 10 

4+4=8 

5+5=10 

7+7=14 

7  +  7=14 

E.  5  +  4 

9 

4  +  3  7 

5  +  6  11 

6  +  7  13 

6  +  814 

4.  Make  a  ten  out  of  the  greater  addend  to  help  you 
find  the  sum  for  each  example.  For  9  +  6,  use  10+5. 

(9+l)+5  (8  +  2)+2  5+(l  +  9)  (9+l)+3  (8+2)+5 

F.  9  +  615  8  +  412  6  +  915  9  +  4  i3  8+715 

(7+  3)+  3  (9+l)+6  (7+  3)+ 1  3+(2  +  8)  (9+l)+2 

G.  7  +  613  9+7]6  7  +  4H  5  +  8i3  9  +  312 

5.  Use  the  other  fact  of  the  pair  of  A.  facts  to  help 


you  find  the  sum  for  each  example  in  rows  H  and  I. 


n.  3  +  811 

2  +  9  n 

8+  5 

13  4  +  7 11 

17 

8  +  9\ 

1. 4  +  9 13 

6  +  3  9 

7  +  9 

i6  3  +  9  12 

1 0 

7+  3a 

For  each  of  Ex.  6-13,  use 

a  helper  to  find  the  sum. 

6.  6  +  8 

7.  2  +  9  " 

8. 

8  +  08  9. 

4+53 

10.  0  +  7? 

11.  7+613 

12. 

7  +  29  13. 

17 

8  +  9\ 
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Pupil’s  Objectives 

(a)  To  learn  ways  to  find  sums  for  more  difficult 
addition  combinations;  and  (b)  to  gain  practice  in 
logical  reasoning. 

Background 

It  is  not  unusual  to  hear  teachers  say,  “Why  is  it 
that  when  these  children  came  to  me,  they  didn’t 
know  their  facts?”  Taken  literally,  this  would 
mean  that  no  child  knew  any  facts  and,  of  course, 
such  is  not  the  case.  Some  beginning  fourth- 
graders  know  all  of  the  addition  facts,  others  know 
many  of  the  A.  facts,  and  some  know  relatively  few. 
The  problem  is  to  help  each  child  identify  the 
particular  combinations  that  cause  him  trouble, 
and  then  to  help  him  attain  mastery  of  them. 
Rather  than  being  forced  to  digest  each  fact  by 
blind  memorization,  the  child  is  given  various 
meaningful  approaches  (helpers)  to  finding  sums 
for  facts  causing  difficulty. 

By  using  one  or  another  of  these  helpers,  your 
pupils  can  find  most  sums;  for  others  they  may 
need  to  devise  other  helpers  based  upon  different 
relationships.  Frequently  a  child  discovers  a  re¬ 
lationship  which  he  uses  effectively.  Helpers  are 
temporary  aids.  Encourage  your  children  toward 
immediate  responses  for  the  more  difficult  facts  so 
that  helpers  may  be  discarded. 

The  mathematical  principles  upon  which  these 
helpers  are  based  deserve  some  discussion  at  this 
point: 

Identity  Element  for  Addition  When  0  is  added  to 
a  number,  the  sum  is  equal  to  the  number.  Or,  we 
say  that,  when  0  is  an  addend,  the  sum  is  equal  to 
the  other  addend. 

Commutative  Property  One  more  than  each  whole 
number  is  the  next  greater  whole  number.  Thus, 
children  grasp  with  relative  ease  that  6  plus  1 
equals  7.  However,  1  plus  6  is  considerably  more 


difficult  unless  the  commutative  property  is  under¬ 
stood  and  employed.  Changing  the  order  of  the 
addends  does  not  change  the  sum. 

Associative  Property  Making  a  ten  is  merely  an 
application  of  using  the  associative  property.  In 
the  example  8  +  5,  the  5  may  be  renamed  (2  +  3). 
Thus,  the  example  becomes  8  +  (2  +  3).  The 
associative  property  permits  us  to  find  the  solution 
of  this  example  by  grouping  addends  differently. 
So,  (8  +  2)  +  3  will  give  the  same  sum  as  8  + 
(2  +  3).  Renaming  one  of  the  addends  so  as  to 
make  a  ten  of  the  other  addend  and  then  completing 
the  operation  is  a  helper  frequently  employed  by 
children. 

Using  the  Text  Page 

•  Study  the  examples  accompanying  each  exer¬ 
cise.  Encourage  pupils  to  state  in  their  own  words 
a  helper  for  finding  sums  for  the  addition  examples 
in  each  row.  If  a  child  states  a  helper  that  is  incor¬ 
rect,  be  sure  he  understands  why  it  will  not  work. 

•  Use  representative  objects  or  materials  in  the 
class  as  they  may  be  needed  to  create  insight.  For 
example,  in  the  example  8  +  6,  it  may  help  some 
children  to  see  two  sets  of  objects — a  set  of  8  and 
a  set  of  6.  Then  move  one  object  from  the  set  of 
8  to  the  set  of  6  to  help  show  that  the  fact  7  +  7  = 
14  could  be  a  helper  for  the  addition  fact  8  + 
6  =  14. 

Individualizing  Instruction 

•  All  pupils  may  work  with  addition  facts  that 
have  given  them  trouble.  Have  them  write  (or 
state)  a  useful  helper  for  each  example  and  explain 
why  the  helper  works. 

•  All  pupils  who  need  help  may  work  with  study 
cards,  either  individually  or  in  pairs.  The  more 
capable  children  may  help  others  make  and  use  the 
study  cards. 
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Pupil’s  Objectives 

(a)  To  learn  to  use  helpers  to  find  answers  for 
difficult  subtraction  facts;  and  (b)  to  gain  practice 
in  logical  reasoning. 

Background 

Certain  properties  governing  subtraction  within 
the  set  of  whole  numbers  that  may  help  children 
attain  mastery  of  difficult  combinations  are  dis¬ 
cussed  below: 

Inverse  Relationships.  The  fact  that  addition  of  a 
number  undoes  subtraction  of  that  number 
allows  for  the  formation  of  sets  of  A.  and  S.  facts. 
For  any  given  pair  of  addends  that  are  not  equal, 
there  will  be  a  set  of  four  related  A.  and  S.  facts.  If 
a  child  knows  any  one  of  these  facts  he  should  be 
able  to  use  that  information  to  determine  any  of 
the  other  three  related  facts. 

Unique  nature  of  0.  Since  zero  is  the  identity 
element  for  addition,  two  important  ideas  result 
which  are  useful  when  subtracting.  When  a  num¬ 
ber  is  subtracted  from  an  equal  number,  the  result 
is  zero;  and,  when  zero  is  subtracted  from  any 
number,  the  result  equals  the  number.  Or,  stating 
this  generalization  in  terms  of  addends  and  a  sum, 
when  zero  is  one  addend,  the  sum  and  the  other 
addend  are  equal. 

Renaming  to  make  10.  Using  the  Associative  Prop¬ 
erty  of  Addition  may  set  the  stage  for  using  the 


same  idea  in  subtraction.  In  the  example  15  —  7, 
15  may  be  renamed  as  (5  -j-  10)  —  7,  which  in  turn 
may  be  thought  as  5  +  (10  —  7)  or  5  -f-  3.  In 
effect,  what  the  child  thinks  is  that  he  subtracts  from 
10  and  then  adds  the  extra  ones  to  that  result. 

Using  the  Text  Page 

•  Read  and  study  the  examples  in  each  exercise. 
Guide  pupils  to  discover  and  state  a  helper  for  each 
set  of  examples.  Accept  any  helper  stated  by  a 
child  that  indicates  recognition  of  correct  relation¬ 
ships. 

•  Use  representative  objects  for  demonstrating 
relationships  if  needed  to  develop  greater  insight. 
This  may  be  especially  worthwhile  in  illustrating 
subtracting  from  10  first. 

Individualizing  Instruction 

•  All  children  may  work  with  subtraction  facts 
that  have  given  them  trouble.  They  may  write 
(or  state)  a  helper  that  would  be  useful  in  finding 
the  answer  to  each  subtraction  fact  they  missed. 

•  Engage  in  the  Show-the-Answer  practice  game. 
More  capable  children  may  conduct  the  game  with  a 
small  group  of  slower  learners.  You  should  circulate 
from  group  to  group  to  check  on  the  particular 
combinations  that  may  be  consistently  difficult  for 
children.  From  this  activity  you  may  identify  a 
group  of  pupils  with  common  deficiencies. 


NOTES 
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Helpers  for  S.  Facts 

Reteaching:  mental  procedures  [O] 

1.  Use  another  fact  in  the  set  of  A.  and  S.  facts  to 

IP 

7+9=16 

16  -  79 


i  i  r;  j  i  r  ,  ,  .Facts  used  will  vary. 

help  you  hnd  the  answer  for  each  example  in  row  A. 

5+7=12 


A.  12  -  5  7 


3  +  6=9 

9-36 


6  +  5=11 

11  -  65 


v\ 

8+6=14 

14  -  86 


2.  Say  the  answers  in  row  B.  What  can  you  say  about 

The  answer  always  equals  the  number. 

(a)  subtracting  0  from  a  number  ?A  (b)  subtracting  a 
number  from  an  equal  number?  Th  e  answer  is  always  0. 

B.  8  -  08  3  -  03  7  -  7°  9-9°  6  -  06 

3.  Use  an  S.  fact  with  equal  addends  in  rows  C  and 
D.  For  10  -  6,  think ,  “10  -  5  =  5,  so  10  —  6  =  4.” 


10-5=5 

C.  10  -  64 

14-7=7 

D.  15  -  78 


12-6=6 
13  -  67 

10-5=5 

10  -  4 6 


8-4  =  4 

8-53 

10-5=5 

11  —  5  6 


10-5=5 

9-54 

18-9=9 

17  -  98 


16-8=8 
16  -  97 
14-7=7 

14  -  68 


4.  Subtract  from  10  first  to  help  in  subtracting  from 
a  teen  number.  Then  add  the  extra  ones.  Do  this  in 
rows  E  and  F.  For  15  -  8,  think  “(10  -  8)  +  5.” 

(1  0—8)+  5  (1  0— 4)+2  (1  0—5)+  3  (10— 8)+2  (10-9)+ 8 

E.  15  -  87  12  -  48  13  -  5s  12-84  18-99 

(10—8)+  1  (1  0—5)+  4  (1  0-  8)+  7  (1  0—7)+  1  (1  0-4)+  3 

F.  11  -  83  14  -  5  9  17  -  8  9  11  -  74  13  -  49 

5.  Say  two  helpers  to  use  for  each  example  in  row  G. 

10-5=5  12-6=6  8+5=13  (1 0—6)+  5=  9  5+9=14 

G.  11  -  56  12  -  75  13  -  85  15  -  69  14  -  95 

5+6=11  7+5=12  12-8=4  6+9=15  (10-9)+4=5 

Helpers  will  varyj^j 

Copy  and  write  answers.  After  each  example  write 
two  helpers  you  can  use.  You  may  find  your  own  helpers. 

6.  16-8s  9.  12-93  12.  11  -  6s  15.  13-76 

7.  IO-82  10.  14-6s  13.  14-95  16.  12-66 

8.  11-47  11.  13  -  94  14.  12  -  3  9  17.  15  -  9* 
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RETEACHING 


Set  5 

Simple  Addition  and  Subtraction 

Reteaching:  no  renaming  [O] 

Copy  Ex.  1-6  on  the  board  and  find  the  answers. 

1.  68  2.  40  3.  567  4.  596  5.  728  6.  357 

-33  +51  +302  -483  +60  -42 

35  91  869  113  788  315 

Did  you  make  mistakes?  In  order  to  add  and  subtract 
quickly  and  correctly,  you  must 

a.  know  the  A.  and  S.  facts. 

b.  start  at  the  right  and  add  or  subtract  first  ones, 
then  tens,  then  hundreds. 

c.  write  digits  in  their  correct  places. 

d.  know  how  to  check  your  work. 

e.  be  careful  in  all  your  work. 


68 

33 


B 


60  +  8 
30  +  3 
30  +  5,  or  35 


1* 

T3 

C 

CA  I  <« 

S  1  a 

H  1  C 

5 

6l7 

| 

+  3 

0  !2 

00 

6  9 

Tell  how  to  check  the  work  for  each  of 

Add  oddends  to  check  subtraction. 

Ex.  1  to  6  above.  Add  a  second  time  or  in  other  order  to 

check  addition. 

Box  A.  Explain  the  other  names  for  the 
numbers  shown  in  Ex.  1  above.  Why  is  30+5 
another  name  for  35?  On  the  board,  work 
Ex.  2  as  in  box  A. 


Box  B.  Ex.  3  above  is  shown  with  labels  for  each 
column.  On  the  board,  work  Ex.  4-6  this  way. 


[w] 


Take  the  Addition  and  Subtraction  Test  on  page  321. 
Study  your  work  to  see  if  you  made  mistakes.  Then  learn 
how  to  correct  them. 
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Extra  Examples.  Work  Sets  52  and  53. 


Teaching  Pages  320  and  321 


Pupil’s  Objectives 

(a)  To  review  skills  in  addition  and  subtraction 
without  renaming;  (b)  to  take  a  trial  test;  and 
(c)  to  use  if-then  thinking,  a  form  of  logical  reason¬ 
ing;  and  (d)  to  have  practice  in  addition  and 
subtraction  without  renaming  in  the  context  of 
finding  the  number  for  n  in  if-then  sentences. 

Background 

The  work  on  these  pages  is  limited  to  simple 
addition  and  subtraction  with  2-  and  3-place  nu¬ 
merals.  There  is  no  renaming  involved. 

What  has  been  typically  referred  to  as  “carry¬ 
ing”  and  “borrowing”  may  more  appropriately 
be  called  “renaming.”  A  number  like  64  may  be 
renamed  60  +  4,  50  +  14,  40  +  24,  and  so  on. 
When  the  result  of  adding  ones  exceeds  9,  it  is 
appropriate  to  rename  the  number  1  ten  plus  the 
extra  ones.  Or,  when  subtracting,  it  is  often  neces¬ 
sary  to  rename  1  ten  as  10  ones  in  order  to  have 
enough  ones  to  subtract. 

In  this  lesson,  renaming  is  not  involved.  Skills 
are  being  reviewed  which  are  essential  when  re¬ 
naming  becomes  necessary. 

At  the  elementary-school  level,  we  are  concerned 
with  building  a  strong  background  of  readiness 
experience  in  logical  thinking  to  facilitate  the  ac¬ 
quisition  of  patterns  of  precise  mathematical 
reasoning.  Logic  provides  a  way  of  organizing 
mathematical  ideas  and  of  clarifying  their  meaning. 
We  do  not  propose  a  formal  study  of  logic  at  this 
level,  but  an  intuitive  development  of  some  of  the 
important  features  of  logical  thinking  is  a  good 
beginning. 

If-then  stories,  relationships,  or  sentences  afford 
the  opportunity  to  begin  developing  a  pattern  of 
precise  mathematical  reasoning.  If  certain  infor¬ 
mation  is  proved  or  accepted  as  true,  then  what 
statement  or  statements  can  be  made  that  are  also 
true?  In  each  exercise  at  the  bottom  of  page  321, 
the  child  is  given  an  if  statement  of  truth  that  n 
equals  some  specific  value.  Then  the  child  is  to 
complete  some  statements  involving  n.  On  other 
occasions,  your  pupils  will  make  then  statements 


based  exclusively  on  the  if  information  without  any 
additional  help  or  knowledge. 

Pre-Book  Lesson  (Page  320) 

•  The  explanation  of  the  procedures  in  addition 
and  subtraction  is  based  on  a  knowledge  and 
understanding  of  place  value.  Begin  with  a  discus¬ 
sion  of  2-,  3-,  and  4-place  numerals,  the  meaning 
of  each  digit  in  its  place  and,  the  renaming  of  the 
numbers  in  expanded-notation  form. 

You  may  wish  to  use  each  of  the  following: 

472  =  4  hundreds  plus  7  tens  plus  2  ones 

472  =  400  +  70  +  2 

•  Use  objects  in  the  classroom  or  representative 
materials  at  each  pupil’s  desk  to  show  the  solution 
for  appropriate  problems  like  these: 

a.  The  26  children  in  Room  1  and  the  32  children 
in  Room  2  went  on  a  field  trip.  How  many  children 
in  all  went  on  the  trip? 

b.  There  were  45  library  books  on  the  table. 
When  12  of  the  books  were  removed,  how  many 
books  were  left? 

The  following  ways  may  be  used  to  foster  under¬ 
standing  of  the  procedures  involved: 

Addition.  Tens  Ones 
2  6 
+  3  2 

5  8 

Subtraction.  </>  </>  ||  ++  45 

-  12 

33 

Pre-Book  Lesson  (Page  321) 

•  As  preparation  for  work  with  n-sentences, 
write  “re”  on  the  chalkboard.  Ask  pupils  to  tell 
how  n  has  been  used  in  number  sentences.  What 
does  n  stand  for?  Emphasize  that  we  can  use  n  to 
stand  for  any  number. 

Write  “re  =  12”  on  the  chalkboard.  Say,  “If  re 
equals  12,  then  what  is  the  answer  to  this  question? 
Write  on  the  chalkboard,  “5  =  re  —  _?_”.  Repeat 
this  kind  of  questioning,  using  different  values  for  re 
and  using  addition  as  well  as  subtraction. 

Emphasize  that  if  we  know  something  is  true  in 
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arithmetic,  then  we  can  usually  make  some  other 
statements  that  are  also  true. 

Using  the  Text  Pages 

•  Discuss  thoroughly  with  pupils  Ex.  a-e  below 
Ex.  1-6.  Ask  different  pupils  to  tell  why  each 
requirement  is  important  in  working  addition  and 
subtraction  examples. 

Make  extensive  use  of  the  place-value  procedures 
used  in  the  Pre-Book  Lesson  as  needed  in  discussing 
the  work  in  box  A  and  box  B. 

•  The  test  at  the  top  of  text  page  321  contains 
examples  with  no  renaming,  like  those  just  studied 
on  text  page  320.  To  help  find  answers,  children 
may  use  their  knowledge  of  A.  and  S.  facts  used  in 
these  examples.  Observe  slower  learners  carefully. 
The  mixture  of  addition  and  subtraction  examples 
may  cause  confusion.  Ask  these  children  to  identify 
the  operation  in  each  example  before  the  written 
work  begins. 

•  In  working  the  if-then  exercises,  you  may  wish 
to  have  a  pupil  work  Ex.  1  on  the  board,  as  a  model 
for  the  remaining  examples.  Some  children  may 
be  able  to  think  the  answers  for  the  examples  in 
horizontal  form  while  others  may  need  to  write 


each  example  in  the  vertical  form  to  find  the 
solution. 

Individualizing  Instruction 

•  Continue  objectifying  subtraction  examples 
for  slower  learners.  Do  not  let  them  take  the  trial 
test  on  page  321  until  you  are  certain  they  under¬ 
stand  what  they  are  doing.  If  these  children  are 
familiar  with  the  pocket-chart,  they  may  take 
turns  using  it  to  work  examples  having  2-  and  3- 
place  numerals,  which  require  no  renaming  of 
numbers.  For  the  example  859  —  205,  the  child 
would  show  8  hundreds  5  tens  9  ones.  Working 
according  to  place-value  positions,  he  would  then 
remove  5  ones,  no  tens,  and  2  of  the  hundreds, 
obtaining  the  answer  654.  It  is  important  to  point 
out  that  only  the  859  should  be  shown  on  the 
place-value  chart,  ft  is  confusing  to  the  child  and 
makes  no  sense  to  show  in  the  chart  the  number 
that  is  to  be  subtracted.  After  working  with  the 
place-value  chart,  pupils  should  write  the  example 
in  its  abstract  form. 

•  All  pupils  may  make  an  addition  number- 
chart  to  review  and  practice  the  A.  and  S.  facts. 

•  Use  Extra  Example  Sets  52  and  53  as  needed. 


NOTES 
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RETEACHING 


Set  6 


Addition  and  Subtraction  Test 


Trial  Test  1  [W] 


Copy  in  columns.  Do  the  work,  and  check. 

1*  52  -f-  17  69 

6. 

658  -  302  356  11.  823  +  152  975 

2.  613  +  85  698 

7. 

409  -  102  307  12.  785 

-  384  401 

3.  96  -  53  43 

8. 

75  +  823  898  13.  83  - 

-  40  43 

4.  597  -  65  532 

9. 

546  4  51  597  14.  509  +  290  799 

5.  203  +  676  879 

10. 

976  -  41  935  15.  692 

-  142  550 

Set  7 

If 

■  9 

.  ,  Then  .  .  . 

Logic  [W] 

Work  a-d  of  each 

exercise.  Then  copy  the 

whole 

exercise  with  the  answers. 

1.  If  «  =  304, 

2.  If  72  -  426, 

3.  If  72  =  875, 

a.  879  —  n  =  ? 

575 

a.  562  4  72  =  ?  988 

a.  988  —  72 

b.  «  +  642  =  ? 

946 

b.  72  —  72  =  ?  0 

b.  72  —  600 

C.  72  4  72  =  ?  608 

c.  879  -  72  =  ?  453 

c.  72  -  62  = 

d.  583  +  w  =  ? 

887 

d.  72  4  53  =  ?  479 

d.  72  4  104 

4.  If  n  =  137, 

5.  If  72  =  142, 

6.  If  72  =  222, 

a.  437  —  n  =  ? 

300 

a.  72  4  72  =  ?  284 

a.  478  —  72 

b.  260  4-  72  =  ? 

397 

b.  72  4  347  =  ?  489 

b.  507  4  72 

C.  72  —  34  =  ? 

103 

C.  72  -  140  =  ?  2 

c.  865  —  72 

d.  72  4  542  =  ? 

679 

d.  876  -  72  =  ?  734 

d.  72  4  72  = 

7.  If  72  =  432, 

8.  If  72  =  795, 

9.  If  72  =  546, 

a.  72  +  72  =  ?  864 

a.  72  —  72  =  ?  0 

a.  72  —  134 

b.  72  —  72  =  ?  0 

b.  72  4  104  =  ?  899 

b.  72  4  253 

C.  72  4  126  =  ? 

558 

C.  72  -  483  =  ?  312 

c.  72  —  222 

d.  72  —  210  =  ? 

222 

d.  72  -  571  ==  ?  224 

d.  72  4  33  = 

113 

=  7 

A* 

813 

7 

979 

=  7 


256 

“729 

=  7 

643 

=  7 
• 

7  444 


412 

=  7 

7*99 

=  7 

324 

=  7 

579 

:  7 


321 


RETEACHING 


Renaming  in  Addition 

Reteaching:  carrying  once  [O] 


Set  8 

W  Ti  . .  I  ■ll—t ■ ■■ 

32 

4Q  1.  Why  is  the  sum  shown  in  box  A  not  correct ?u  ones 

^  should  be  renamed  1  ten  and  1  one;  the  1  ten  should  be  added  to  the  3  tens  and 

4  tens.  2.  Box  B  shows  other  names  for  the  addends  shown  in 

box  A.  Explain  all  the  work. 

70+11  =  80+1 

3.  Box  C.  After  renaming,  what 


711 


B 


32  =  30  +  2 
+  49  =  40  +  9 
70  +  11, 
or  81 


a 

o 

H 


3 

4 


8 


2 

9 


D 


417  =  400  +  10  +  7 
+  36  =  30  +  6 


400  +  40  +  13, 
or  453 


465  =  400  +  60  +5 
+  372  =  300  +  70  +  2 
700  +  130  +  7, 
or  837 


E 


*o 

It 

u> 

"O 

c 

3 

X 


4 

+ 


digit  do  we  carry  to  ten’s  column?! 

4.  On  the  board,  add  64  and  27 
as  in  boxes  B  and  C. 

5.  Box  D.  Explain  the 
other  names  for  the  ad¬ 
dends  and  explain  the  sum. 

400+40+  13=400+50+3 

6.  Box  E.  Explain  the 
renaming  and  carrying. 

See  bottom  margin. 

7.  On  the  board,  add  522 
and  329,  first  using  other 
names  as  in  D,  then  renam¬ 
ing  and  carrying  as  in  E.  85i 

8.  Box  F.  Explain  the 
other  names  for  the  addends 
and  explain  the  sum. 

700+  130+7=800+30+7 

9.  Box  G.  Explain. 


i 

465 
+  372 
837 


1  3  tens 
is  re¬ 


named  1  hundred  and  3  tens;  1  is  carried  to  hundred’s  column  to  represent  1  hundred. 

10.  On  the  board,  add  253  and  662,  first  using  other 

.  .91,5 

names  as  in  F,  then  by  renaming  and  carrying  as  in  G. 


11.  Explain  the 

H.  423 

I.  84 

J.  247 

additions  in  Ex.  H-J. 

269 

685 

438 

692 

769 

685 

6.  Box  E.  13  ones  is  renamed  1  ten 

and  3  ones;  1 

is  carried 

to  ten’s  column  to  represent  1  ten. 
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Teaching  Pages  322  and  323 


Pupil’s  Objectives 

(a)  To  review  the  procedures  in  addition  when 
the  sum  of  the  ones  or  tens  is  to  be  renamed;  (b)  to 
work  practice  exercises  in  renaming;  and  (c)  to 
take  a  trial  test  in  addition. 

Background 

In  this  lesson,  children  will  profit  greatly  from 
the  time  you  spend  in  reteaching  the  ideas  of 
expanded  notation  and  place  value.  Your  children 
will  need  this  foundation  in  order  to  understand 
renaming  and  carrying. 

Children  should  be  able  to  express,  both  orally 
and  in  writing,  the  expanded  form  of  various 
numbers,  as  indicated  below: 

486  =  400  +  80  +  6 

Note  that  the  number  has  been  expanded  to  show 
the  additive  nature  of  our  system  of  notation. 
Because  of  this  feature,  the  number  may  be  re¬ 
named  in  many  ways,  utilizing  what  we  know 
about  addition  and  the  value  of  each  position. 
For  example,  486  may  be  renamed: 

486  =  400  +  70  +  16 
=  300  +  180  +  6 
=  300  +  170  +  16 
=  480  +  6 
=  400  +  86 

Be  sure  to  give  your  pupils  many  experiences 
with  a  variety  of  ways  of  renaming  a  number, 
utilizing  place  value. 

Teacher’s  Preparation 

Very  often  materials  needed  for  arithmetic  in¬ 
struction  can  be  brought  in  by  the  children.  Fre¬ 
quently,  such  materials  can  be  constructed  by  the 
pupils  during  spare  time  or  as  an  organized  group 
activity.  Bringing  or  constructing  materials  is 
often  a  strong  stimulus  in  fostering  greater  under¬ 
standing  of  the  device  as  well  as  the  concept  or 
idea  developed  through  its  use. 

For  example,  pupils  can  construct  a  simple 
pocket  chart.  Or,  they  may  construct  a  simple 


abacus  out  of  dowels  or  coat  hangers.  Beads  or 
buttons  may  be  used  for  objects  on  the  rods.  Any 
opportunity  to  involve  pupils  in  these  activities 
will  enhance  learning.  See  Teacher’s  Page  xix  for 
a  list  of  other  devices  that  may  be  obtained. 

Pre-Book  Lesson 

The  results  of  Inventory  Test  5  on  text  page  17 
should  identify  those  children  who  need  help  in 
understanding  the  renaming  and  carrying  idea. 
Start  with  concrete  examples  and  work  to  the 
abstract  in  a  manner  similar  to  that  described 
below. 

a.  You  may  wish  to  use  objects  in  the  room  such 
as  pencils,  erasers,  boxes,  and  so  on,  and  place 
them  in  sets  of  10.  To  join  12  pencils  with  19  pen¬ 
cils,  show  a  set  of  10  pencils  with  2  more  nearby, 
and  a  set  of  10  pencils  with  9  more  nearby.  When 
joining  all  the  pencils,  show  how  another  set  of  10 
may  be  made  by  joining  the  9  pencils  and  the 
2  pencils  to  form  a  set  of  10  with  1  left  over. 

b.  Provide  each  child  with  an  abacus  picture. 
(These  can  be  made  very  quickly  by  duplicating 
pictures  of  vertical  wires  about  2  inches  apart  on 
8+'  X  11"  paper.  Small  discs  or  squares  of  con¬ 
struction  paper  may  be  used  as  beads  on  the 
abacus.) 

Be  sure  that  pupils  realize  that  the  abacus  is 
modeled  after  our  place-value  system,  in  that  no 
more  than  9  may  be  shown  in 
each  place.  Direct  the  pupils  100  10  1 

to  show  the  number  37  on  the 
abacus  picture.  Then,  have  +1+ 

them  show  the  number  25  also. 

At  this  point,  the  pupils  should 
see  that  there  are  more  than  9 
beads  shown  on  the  l’s  wire. 

Guide  all  pupils  to  remove  10 
of  the  beads  from  the  1’s  wire 
and  represent  them  with  1  bead  on  the  10’s  wire. 

c.  Do  the  same  example  with  numerals.  Have  a 
child  write  the  example  on  the  board  and  explain 
his  work.  Permit  him  to  refer  to  the  abacus  demon¬ 
stration  if  he  wishes.  Making  the  transition  from 
the  concrete  to  the  abstract  must  take  place  very 
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carefully.  Do  not  minimize  the  importance  of  the 
concrete  demonstration.  •  Pupils  should  be  permit¬ 
ted  (and  encouraged)  to  use  the  concrete  repre¬ 
sentations  as  long  as  their  own  security  demands  it. 
However,  some  pupils  will  easily  move  on  to  the 
abstract. 

d.  Repeat  steps  b  and  c  with  other  examples 
which  require  carrying  1  to  hundred’s  place. 
Some  pupils  may  need  the  security  of  writing  the 
carried  digit  7  in  the  ten’s  or  hundred’s  column. 
Others  may  be  able  to  remember  it.  Use  your 
judgment  in  encouraging  pupils  to  think  the  answer 
without  showing  the  carried  digit  1 . 


Using  the  Text  Pages 

•  The  oral  work  on  text  page  322  is  to  foster 
understanding  of  and  proficiency  in  carrying  in 
addition.  Note  that  the  carrying  sometimes  occurs 
from  one’s  to  ten’s  column  and  other  times  from 
ten’s  to  hundred’s  column.  In  the  next  lesson  will 
be  examples  in  which  carrying  will  occur  twice  in 
the  same  example.  Understanding  in  this  lesson 
should  make  the  next  step  easy. 

•  All  examples  on  this  page  may  be  demon¬ 
strated  by  each  child  on  an  abacus  picture  or  on  a 
more  permanent  abacus.*  The  place-value  pocket 
chart*  may  be  used  for  the  same  purpose. 

*See  10  and  21,  page  xix. 


•  Engage  in  a  discussion  about  when  it  is  neces¬ 
sary  to  carry  in  addition.  Guide  pupils  to  state  in 
their  own  words:  “You  carry  when  the  sum  for  any 
position  is  10  or  greater.” 

•  Pupils  may  use  an  abacus  picture,  if  they  wish, 
in  connection  with  the  practice  work  at  the  middle 
of  page  323. 

•  Note  that  pupils  are  to  write  answers  only  on 
folded  paper  in  Trial  Test  2.  Then,  they  should 
study  their  work  to  find  mistakes.  Working  with  a 
partner  in  discovering  and  analyzing  mistakes  is 
often  a  valuable  learning  experience. 


Individualizing  Instruction 


•  Some  pupils  may  find  helpful  the  use  of  <f>  and 
|  symbols,  as  shown  below,  to  illustrate  carrying  in 
addition. 


6  tens  and  2  ones 


37 
+  25 
62 


•  Continued  practice  in  solving  by  showing 
other  names  for  addends  should  be  useful  for  all 
pupils. 

•  Continued  study  and  discussion  of  other  sys¬ 
tems  of  notation  (Fisherman’s,  Egyptian,  Shep¬ 
herd’s,  Mayan,  and  so  on)  will  help  develop  greater 
understanding  and  appreciation  of  our  own  system. 

•  Extra  Examples  Set  54  may  be  assigned  as 
needed. 


NOTES 
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RETEACHING 


Set  9 


Practice  in  Addition 


Ex 

.1,2, 

3,  and  5 

[Ol 

Which  answers  in  Ex.  1—5  are  wrong 

;?ATell  why. 

1. 

56  2. 

57 

3.  327 

4. 

452 

5. 

808 

+  19 

+  80 

+  81 

+  239 

+  88 

65 

147 

308 

691 

886 

1  IS  not  carried  1  is  carried 
to  ten  s  column,  to  ten’s  column. 

1  is  not  carri< 
hundred’s  col 

ed  to 
umn . 

1  is  not  carried 
to  ten ’s  column 

Copy  in  columns  and  add. 

i"i 

6. 

53  +  29  82 

10. 

483  +  75 

558 

14. 

387  + 

406  793 

7. 

58  +  25  83 

11. 

79  +  807 

886 

15. 

509  + 

446  955 

8. 

49  +  3887 

12. 

53  +  760 

813 

16. 

215  + 

191  406 

9. 

38  +  18121' 

?  13. 

34  +  352 

386 

17. 

743  + 

209 952 

Extra  Examples.  Work  Set  54. 

Set  10 

Addition  Test 

Trial  Test  2  [W] 

Show  the  sums  on  folded  paper.  Check  your  work. 


a 

b 

c 

d 

e 

f 

g 

1. 

74 

39 

45 

97 

16 

57 

81 

16 

90 

39 

41 

41 

34 

67 

“95“ 

129 

ST 

TW 

~57~ 

~rr 

148 

2. 

573 

248 

657 

67 

540 

480 

82 

108 

37 

205 

218 

329 

44 

277 

"SST" 

"TFT 

~ 785” 

35 9” 

3. 

193 

337 

203 

95 

529 

786 

205 

66 

239 

447 

460 

453 

92 

638 

~57T 

557T 

535 

~ 98 T 

T7T 

843 

If  you  had  trouble  with  these  examples,  review  page 
322.  Then  take  the  addition  test  again. 
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RETEACHING 


Set  11 

More  Renaming  in  Addition 

Reteaching:  carrying  twice  [O] 

1.  There  were  397  adults  and  165  children  at  a  movie. 
How  many  in  all  were  there?  397  +  165  =  n 

Study  the  work  in  the  box,  and  explain  why  in  adding 
397  and  165  we  write  “2”  in  one’s  place,  “6”  in  ten’s 

Sums  for  ones  and  for  tens  are 

place,  and  “5”  in  hundred  S  place,  renamed  and  a  digit  is  carried 

*  3  to  next  column. 

For  Ex.  2-4  tell  the  missing  digits,  and  for  Ex.  5  and 
6  tell  how  to  add. 


2.  68 

±75 

??3 

1  4 


3. 


89 

165 


4.  276 

+  459 


5.  424 

+  298 


6.  508 

+  392 


??4 

2  5 


??? 

7  3  5 


722 


Copy  in  columns,  and  add.  Check  your  work. 
39  +  62  loi  8. 


900 


[W] 


970 


7.  39  +  62  ioi  8.  634  +  27  66i  9.  479  +  391  870  10.  507  +  463 

421 

11.  11  +  79  90  12.  57  +  486543  13.  145  +  767  912  14.  28  +  393 


Extra  Examples.  Work  Set  55. 


Set  12 

Addition  Test 

Trial  Test  3  [W] 


Show  sums  on  folded  paper.  Check  your  work. 


a 

b 

c 

d 

e 

f 

g 

1. 

76 

85 

749 

177 

17 

286 

473 

47 

499 

150 

68 

84 

535 

193 

2. 

$ 

584 

612 

3$ 

h°l 

38& 

& 

578 

259 

98 

394 

74 

676 

154 

617 

If  you 

871  731  .  760 

had  trouble  with  this  test, 

156 

review 

981 

this  page. 

703 

324 


Teaching  Page  324 


Pupil’s  Objectives 

(a)  To  review  renaming  the  sums  of  both  ones 
and  tens  in  addition;  and  (b)  to  take  Trial  Test  3. 

Background 

This  work  (page  324)  is  merely  an  extension  of 
understandings  and  skills  reviewed  on  the  two 
previous  pages  in  that  renaming  of  both  tens  and 
ones  is  necessary.  Pupils  who  do  have  difficulty 
with  these  examples  should  spend  considerable 
time  at  the  representative  stage  of  development. 
Make  extensive  use  of  the  place-value  pocket  chart 
and  the  abacus.  At  the  same  time  they  are  using 
the  materials,  pupils  should  also  be  writing  and 
working  each  example  which  is  being  demonstrated. 

Pre-Book  Lesson 

•  Refer  to  Trial  Test  2  on  text  page  323.  Dis¬ 
cuss  with  pupils  the  examples  they  missed.  Those 
pupils  who  missed  examples  because  of  difficulty 
with  carrying  1  to  either  ten’s  or  hundred’s  column 
should  participate  in  this  lesson. 

•  Demonstrate  with  the  pocket  chart,  abacus,  or 
with  0-symbols  on  the  board  an  example  which 
requires  carrying  1  to  ten’s  column.  Discuss  with 
pupils  what  the  carried  1  represents. 

•  Demonstrate  an  example  in  which  1  is  carried 
to  hundred’s  column.  Discuss  with  pupils  what  the 
carried  1  represents.  Point  out  that  it  is  possible 


to  write  an  example  in  which  1  is  carried  to  both 
ten’s  and  hundred’s  columns.  Ask  if  a  child  would 
like  to  write  such  an  example. 

•  Demonstrate  the  example  the  child  writes  and 
discuss  the  carrying  of  1  to  both  ten’s  and  hundred’s 
columns. 

Using  the  Text  Page 

•  Use  any  aids  you  consider  appropriate  to  help 
pupils  see  the  ideas  in  connection  with  the  oral  and 
written  work  at  the  top  of  the  page. 

•  Discuss  with  your  pupils  that  Trial  Test  3  is  to 
find  out  how  well  they  can  rename  and  carry  in 
addition.  Only  the  answers  are  to  be  written  on 
folded  paper.  Permit  pupils  to  show  the  carried 
digit  in  any  way  that  gives  them  security. 

Individualizing  Instruction 

•  Some  of  the  children  may  enjoy  taking  timed 
tests,  each  time  trying  to  improve  their  speed.  Use 
the  rows  of  examples  in  Trial  Tests  2  and  3. 

•  Short  periods  of  time  may  be  filled  with  oral 
work  in  which  you  or  a  child  calls  out  numbers  that 
are  to  be  added  or  subtracted  mentally.  The 
leader  must  speak  slowly  and  clearly.  The  em¬ 
phasis  should  not  be  on  speed  but  on  retention  of 
information. 

•  Extra  Examples  Set  55  may  be  assigned  as 
needed. 


NOTES 
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Pupil’s  Objective 

To  review  the  process  of  subtraction  when  tens 
or  hundreds  must  be  renamed. 

Background 

What  has  long  been  called  “borrowing”  in  sub¬ 
traction  is  actually  the  renaming  of  a  number  to 
make  it  possible  to  subtract.  In  professional 
literature  this  process  is  frequently  referred  to  as 
the  Decomposition  Method  of  Subtraction.  What¬ 
ever  the  name  for  it  may  be,  the  principle  involved 
is  one  of  renaming.  Consider  the  example  to  the 
right.  Upon  inspection  it  becomes  clear 
that  8  tens  cannot  be  subtracted  from  5  457 

tens.  In  order  to  make  it  possible  to  —  182 
show  this  subtraction,  457  can  be  renamed 
300  +  150  +  7.  Compare  the  two  ways  of  writing 
the  example  in  expanded  notation: 

400  +  50  +  7  300  +  150  +  7 

100  +  80  +  2  100  +  80  +  2 

The  numbers  in  both  cases  are  the  same;  it  is 
just  that  one  number  has  been  named  in  two  dif¬ 
ferent  ways. 

Notice  how  the  renaming  is  shown  on  page  325 
in  boxes  C  and  D  (little  numerals).  Allow  pupils 
to  use  these  crutches  so  long  as  there  is  increased 
understanding  and  skill  in  showing  subtraction, 
but  encourage  all  pupils  to  learn  to  do  without 
them  when  they  do  not  need  them  for  security. 

Pre-Book  Lesson 

•  Devise  a  classroom  problem  similar  to  the 
following  which  will  involve  renaming  of  tens  and 
ones  of  the  sum. 

There  were  34  pints  of  milk  in  the  box. 

Bob  took  19  pints  to  the  kindergarten.  How 
many  pints  of  milk  were  still  in  the  box  ? 

Guide  children  to  demonstrate  the  problem  in  a 
place-value  teaching  aid.  The  34  should  first  be 
shown  as  3  tens  and  4  ones.  (The  19  should  not  be 
shown  on  the  place-value  device.) 

Ask  a  child  to  remove  9  objects  from  the  one’s 
place.-  Pupils  will  immediately  realize  that  they 
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cannot  take  9  objects  from  the  one’s  place.  Ask 
children  to  suggest  ways  to  overcome  this  diffi¬ 
culty.  Many  children  will  know  immediately  that 
one  ten  can  be  changed  to  10  ones.  Be  sure  that 
all  pupils  see  and  understand  that  there  are  now 
14  ones  shown  and  only  2  ten-bundles.  Then, 

9  ones  should  be  removed  from  the  one’s  place, 
leaving  5  ones.  Finally,  one  ten-bundle  should 
be  removed  from  the  2  ten-bundles  in  ten’s  place, 
leaving  1  bundle  in  the  ten’s  place  and  5  objects 
in  the  one’s  place. 

It  is  very  important  to  make  the  transition  to 
the  abstract  form.  Children  must  see  the  relation¬ 
ship  between  changing  1  ten  to  10  ones  in  the 
place-value  device  and  renaming  1  ten  as  ones  in 
written  form.  Work  the  example  on  the 
board,  as  shown  at  the  right.  Ask  pupils  2@ 
to  explain  in  detail  what  each  step  means. 

Relate  back  to  the  concrete  demonstration  —19 
as  often  as  is  necessary.  Ask  questions  1  5 
like,  “Why  do  we  cross  out  the  3  in  the 
ten’s  place?”  “What  does  the  ®  tell  us?”  “How 
do  we  get  the  5  in  the  answer?” 

•  Write  another  example  in  which  renaming 
of  hundreds  and  tens  is  necessary  to  be  able  to 
subtract  (e.g.,  427  —  74).  Demonstrate  and  dis¬ 
cuss  this  example  as  suggested  above. 

Using  the  Text  Page 

•  In  order  to  focus  more  completely  on  each 
oral  exercise,  you  may  wish  to  have  pupils  read  the 
question,  write  the  example  on  the  board,  and  then 
close  their  books. 

The  example  in  box  E  is  written  in  expanded 
notation  form  and  the  solution  is  found  in  this 
form.  This  is  related  directly  to  the  demonstration 
with  the  place-value  aid.  In  box  F  the  same 
example  is  written  in  the  most  abstract  form. 
(This  is  the  form  that  we  hope  all  pupils  will  ulti¬ 
mately  use.) 

•  Again,  you  are  cautioned  against  requiring 
pupils  to  abandon  showing  the  renaming  with  small 
numerals  as  pupils  work  Ex.  9-11  on  the  board. 

•  Written  practice  for  this  lesson  and  the  trial 
test  appear  on  text  page  326. 


RETEACHING 


Set  13 


Renaming  in  Subtraction 


Reieaching:  showing  more  ones  or  more  fens  [O] 

1.  Why  is  the  answer  not  correct  in  box  A? Aft  er  renaming 

8  tens  as  7  tens  10  ones,  2  tens  should  be  subtracted  from  7  tens. 

2.  Box  B  shows  other  names  for  the  81  and  27  that 
were  shown  in  box  A.  Explain  the  new  names;  then 
explain  the  subtraction. 

3.  Box  C.  Explain  the  re¬ 
naming  that  was  necessary  in  order 
to  subtract  the  ones. 8  tens  ]  °ne  wa* 

renamed  7  tens  I  1  ones. 

4.  Box  D.  Explain  the  sub¬ 
traction. 

5.  On  the  board,  show  the 
subtraction  for  295  —  86  using  other 
names  for  these  numbers.  Then  show  it  again,  as  in 
box  D,  renaming  the  sum  and  subtracting.  2  hundreds  9 tens 

5  ones  =  2  hundreds  8  tens  15  ones. 

6.  On  the  board,  subtract  65  from  573  in  the  two 
ways  used  for  Ex.  5.  sos 

7.  436  -  176  -  ?  Why  can  we  not  subtract  the 

7  tens  cannot  be  subtracted  from  3  tens. 

number  of  tens?/  What  must  we  do?  Rename  the  sum  to 

show  more  tens. 

8.  Explain  how  to  finish 
the  work  in  box  E;  in  box  F. 

On  the  board,  work  Ex.  9-1 1 
in  the  two  ways  used  on  this 
page. 

9.  629  -  347  282 

10.  558  -  64  494 

11.  350  -  249  ioi 


E 

F 

436  =  300  +  130  +  6 

436 

-  176  =  100  +  70  +  6 

-176 

?  +  60  +  0, 

_?_ 

or  _  ?-260 

260 

325 


RETEACHING 


Set  14 

Practice  in  Subtraction 

[W] 

Row  1.  Show  correctly  each  incorrect  subtraction. 


a 

b 

C 

d 

e 

f 

g 

1.  75 

1  196 

3  92 

418 

518 

'j:  383 

^624 

69 

89 

.  58 

165 

437 

207 

34 

16 

117 

44 

253 

79 

186 

490 

6 

107 

34 

81 

176 

590 

Row  2. 

Copy 

and  complete  these  subtraction  examples: 

2.  216 

407 

981 

129 

753 

62 

260 

107 

82 

677 

48 

28 

45 

70 

??9 

??5 

3?4 

??1 

7?? 

?7 

?90 

1  0 

32 

0 

8 

25 

i 

i 

Row  3. 

Show  the  renaming  needed  and  subtract. 

3.  AP 

B 

Bit 

sM 

9? 

iM 

15 

69 

211 

709 

393 

38 

74 

75 

350 

369 

3 

456 

53 

535 

Set  15 

Subtraction  Test 

Trial  Test  4  [W] 

Write  answers  on  folded  paper.  Check  by  addition. 

a 

b 

C 

d 

e 

f 

g 

1.  93 

V196 

170 

7464 

183 

532 

*969 

28 

47 

80 

16 

93 

124 

604 

65 

149 

90 

448 

90 

408 

365 

2.  418 

493 

827 

670 

884 

459 

651 

376 

234 

40 

254 

59 

209  - 

?  113 

42 

259 

787 

416 

825 

250 

538 

3.  936 

‘*581 

139 

727 

665 

486 

^147 

86 

339 

75 

274 

184 

29 

60 

850 

242 

64 

453 

481 

457 

87 

If  you  had  trouble,  review  page  325.  Then  take  the 
subtraction  test  again. 
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Pupil’s  Objectives 

(a)  To  work  subtraction  examples  in  which 
renaming  of  tens  or  hundreds  is  necessary;  and 
(b)  to  take  Trial  Test  4. 

Using  the  Text  Page 

•  The  work  at  the  top  of  the  text  page  provides 
written  practice  to  follow  the  oral  lesson  on  page 
325.  Some  pupils  may  still  have  trouble  with  the 
renaming  necessary  in  order  to  subtract.  Row  1 
requires  pupils  to  find  some  mistakes  that  have 
been  made.  Row  2  shows  partly  completed  ex¬ 
amples,  and  row  3  provides  examples  for  pupils 
to  work  by  themselves.  Urge  pupils  to  show  the 
renaming  in  expanded  form  or  by  using  the  little 
numerals — whichever  way  is  easier  for  them. 

•  When  you  feel  that  pupils  have  surmounted 
all  difficulties  in  connection  with  this  work,  they 
may  take  Trial  Test  4  to  prove  that  they  have. 

Individualizing  Instruction 

•  You  may  wish  to  make  more  extensive  use  of 
concrete  and  representative  forms  of  illustration 
to  help  the  pupils  who  are  having  difficulty.  Some 
of  the  following  suggestions  may  be  useful: 

a.  Use  <j)  and  |  symbols  to  illustrate  the  example: 

34  Change  <£</><£  ||  || 

-19  to  </>>-  ||  ||  IWHHftf 

15 


The  symbols  indicate  a  renaming  of  3  tens  and 
4  ones  as  2  tens  and  14  ones  from  which  it  is  easy 
to  complete  the  required  subtraction  of  19. 

b.  You  may  wish  to  make  a  chart  to  show  the 
renaming,  like  the  one  pictured  below.  Strips 
to  show  the  renamed  hundreds  and  tens  can  be 
removed  and  changed  easily. 

348 
-  183 
165 


•  Let  those  who  need  it  continue  to  manipulate 
materials  and  draw  pictures  to  find  answers. 
Continued  work  with  any  place-value  device  will 
be  of  value.  Be  sure,  however,  that  pupils  eventu¬ 
ally  become  able  to  work  in  the  abstract  form. 

•  These  pupils  should  analyze  their  errors  on  the 
trial  test  at  the  bottom  of  page  326. 

•  Some  of  these  children  may  try  to  work  a  few 
examples  from  Trial  Test  4  by  using  Egyptian 
symbols  as  illustrated  below. 

348  Change  ?  ??  H  H  H  H  I  I  I  I  I  I  I  I 

-183  to  nnnnn  njpr  1 1 1 1  \Uf 

165 


100  10  1 

V 

2 

V  V 

14 

8 

NOTES 
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Pupil’s  Objectives 

(a)  To  review  subtraction  when  both  tens  and 
hundreds  must  be  renamed;  and  (b)  to  take  Trial 
Test  5. 


Background 


Notice  the  work  shown  in  box  C  on  text  page  327 . 
An  intermediate  step  is  involved  which  is  not 


shown.  Since  ones  are  subtracted  first, 
the  first  renaming  of  the  sum  is  to  make 
it  possible  to  subtract  ones.  Therefore, 
831  is  renamed  first  as  shown  at  the 
right.  After  the  subtraction  in  one’s 
place,  only  2  tens  are  shown  in  ten’s 
place  of  the  sum  (not  shown  on  the  text 
page)  so  it  is  necessary  to  make  it  pos¬ 
sible  to  subtract  in  ten’s  place.  Thus, 
the  number  is  renamed  again,  as  is 
shown  at  the  right. 


2  @ 
8  XX 
-6  5  2 


7  @@ 

XXX 

-652 


Pre-Book  Lesson 

•  Write  on  the  chalkboard  the  example  547  —  269. 
Ask  a  child  to  show  the  two  numbers  of  this  ex¬ 
ample  in  expanded  notation  (showing  each  number 
as  a  sum  of  hundreds,  tens,  and  ones) . 

•  Ask  another  child  to  show  the  number  547  in 
your  place-value  teaching  aid  (pocket  chart  or 
abacus  or  flannel  board).*  Ask  probing  questions 
to  determine  whether  the  children  realize  that  the 
sum  shown  must  be  renamed  twice  to  make  it 
possible  to  subtract  the  number  269. 

•  Write  the  example  on  the  board  showing  the 
new  names  for  the  numbers  as  demonstrated  with 
the  place- value  aid.  Pupils  should  be  helped  to  see 
the  relation  between  the  concrete  demonstration 
and  the  written  work. 

•  Finally  write  the  example  as  in  box  C  on  the 
text  page,  showing  the  renaming  with  encircled 
numerals. 

*See  21,  10,  or  2,  page  xix. 


•  Continue  with  other  examples  until  pupils 
seem  to  understand  the  written  work.  Use  as 
many  different  ways  of  objectifying  the  examples 
as  seem  appropriate  to  help  children  grasp  the 
understanding  and  skill  involved  in  this  type  of 
subtraction  example. 

Using  the  Text  Page 

•  The  oral  work  on  the  page  follows  very  logi¬ 
cally  the  Pre-Book  Lesson.  Refer  to  the  prepara¬ 
tory  activities  and  the  use  of  teaching  aids  as  they 
are  appropriate  or  necessary  for  clarifying  or 
extending  understanding. 

•  In  working  the  examples  in  the  practice  set, 
pupils  may  show  the  numbers  in  expanded  nota¬ 
tion  or  they  may  show  the  renaming  with  encircled 
numerals.  However,  encourage  those  pupils  who 
are  able  to  find  the  solution  to  each  example  by 
thinking  the  renaming  involved. 

•  After  pupils  have  completed  the  written  prac¬ 
tice  work  they  may  be  assigned  the  Trial  Test  5. 
Encourage  all  pupils  to  write  the  answers  on  folded 
paper.  This  will  tend  to  minimize  the  habit  of 
writing  encircled  numerals.  However,  for  those 
pupils  who  must  write  these  numerals  to  help  them 
in  their  thinking,  make  adequate  provision  for 
them  to  do  so.  You  may  wish  to  duplicate  the  test 
for  this  purpose  or  have  the  pupil  copy  each  ex¬ 
ample  before  he  subtracts. 

Individualizing  Instruction 

•  If  children  have  difficulty  with  the  written 
work  at  the  middle  of  the  page,  then  more  oral 
work  and  use  of  concrete  demonstrations  is  prob¬ 
ably  in  order.  Show  each  example  in  as  many 
different  forms  as  your  materials  will  allow. 

•  All  pupils  should  analyze  the  subtraction  test 
for  the  types  of  errors  they  have  made.  This  self- 
analysis  may  be  a  good  device  for  providing  insight 
that  was  missed  in  developmental  instruction. 
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RETEACHING 


Set  16 


More  Renaming  in  Subtraction 


Reteaching:  showing  more  ones  and  more  tens  [O] 

1.  831  -  652  =  n  See  box  A.  Why  can  we  not 

.  .  «  -  -  831  doesn’t  show  enough  ones  or 

subtract  the  ones?  the  tens?  tens  to  allow  subtracting. 

2.  Which  name  in  box  B  is  the  best  to 

700+  120+  1  1 

use  to  subtract  652  from  831  ?  a  Why?  1 1  shows 

enough  tens  and  enough  ones. 

3.  Explain  what  has  been  done  in  box  C.  v 

The  numbers  of  hundreds,  tens,  and  ones  have  been  renamed. 

Explain  the  subtractions  for  Ex.  4-7. 


4.  655  5.  783 

-  77  -  488 


578 


295 


6.  818 
-589 
229 


7.  610 
-552 
58 


B 


831 


=  800  +  30  +  1 
=  800  +  20  +  11 
=  700  +  120  +  11 


[W] 


Copy  in  columns  and  subtract.  Check  your  work. 

8.  546  -  79  467  11.  157  -  59  98  14.  83  from  622  539 

9.  921  -  875  46  12.  433  -  276  157 15.  915  minus  718  197 

10.  890  -  456  43413.  781  -  689  92 16.  726  minus  29  697 

#  Extra  Examples.  Work  Set  57. 


Set  17 

Subtraction  Test 

Trial  TestS  [W] 


Write 

answers 

on  folded  paper. 

Check  your  work. 

a 

b 

c 

d 

e 

f 

g 

1. 

655 

913 

766 

513 

552 

169 

242 

96 

505 

297 

94 

264 

87 

79 

559 

408 

469 

419 

288 

82 

163 

2. 

589 

124 

812 

522 

870 

910 

717 

326 

68 

778 

431 

407 

144 

363 

263 

56 

34 

91 

463 

766 

354 

If  you  had  trouble,  review  this  page. 
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Set  18 


700 

162 


B 

6  9  @ 

XT# 
1  6  2 
5  3  8 


c 

D 

8  9  @ 

4  @  @ 

>-0 -y 

4  5  8 

8  6 

4  4  9 

4  2  8 

More  Subtraction 

Reteaching:  O' t  in  the  numeral  for  the  turn  [Oj 

1.  Box  A.  For  700  —  162,  why  can  we  not 
subtract  the  ones?  the  tens?  ,7““  IZ.T^ 

2.  Box  B.  Explain  how  700  has  been  renamed. 7 

70  tens  0  ones  =  6  hundreds  9  tens  10  ones 

3.  Box  C.  For  907  —  458,  why  can  we  not 

subtract  the  ones?  the  tens?  s„h,7noUgh 

Does  907  =  800  +  90  +  17?  v.s 

Explain  what  has  been  done  in  box  C,  and 

..  i  fs  .  -  -  .  .  .  90  tens  7  ones  has  been 

tell  how  to  finish  the  subtraction,  renamed  8  hundreds  9 

tens  17  ones. 

4.  514-86=?  Explain  what  has  been  done 
in  box  D,  and  tell  how  to  finish  the  work,  su  has 

been  renamed  4  hundreds  10  tens  14  ones. 

[W] 


Copy  in  columns  and  subtract.  Check  your  work. 


124 


5. 

608  - 

99  509 

8. 

800  - 

536  264  11. 

187  from  311 A 

6. 

300  - 

81  219 

9. 

602  - 

428  174  12. 

500  minus  87  A 

540 

7. 

715  - 

638  77 

10. 

216  - 

107  109  13. 

256  from  796  A 

Extra  Examples.  Work  Set  58. 


Set  19 

Subtraction  Test 

Trial  Tett  6  [W] 

Copy  in  columns  and  subtract.  Check  your  work. 

369 

1.  501  -  359142  4.  612  -  157455  7.  416  -  78  338  10.  608  -  239 A 

338 

2.  814  -  268s«  5.  706  -  447«?  8.  807  -  503  3<m  U.  900  -  562 7 

428 

3.  700  -  500  200  6.  500  -  415  as  9.  213  -  49  i64  12.  711  -  283  A 

If  you  had  trouble,  review  this  page.  Then  take  the 
subtraction  test  again. 
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Pupil's  Objectives 

(a)  To  review  subtraction  when  the  numeral  for 
the  sum  contains  one  or  more  0’s;  and  (b)  to  take 
Trial  Test  6. 

Background 

Zeros  in  the  numeral  for  the  sum  (whether 
there  to  begin  with  or  there  as  a  result  of  renaming) 
are  a  source  of  difficulty  for  many  children.  Com¬ 
plete  understanding  of  the  decimal  and  positional 
nature  of  our  numeration  system  and  flexibility  in 
interpreting  any  3-place  numeral  should  help  mini¬ 
mize  pitfalls  which  accompany  subtraction  in¬ 
volving  zeros.  Consider  the  example  shown  below. 
The  800  may  be  thought  of  as  8  hundreds  0  tens 
and  0  ones. 

However,  a  fuller  and  more  flexible  interpreta¬ 
tion  would  permit  us  to  think  of  800  as  80  tens  0 
ones  or  as  800  ones.  For  the  purpose 
of  this  particular  subtraction,  the  80  7  9  <§) 

tens  0  ones  interpretation  is  most  func-  iHT  TT 
tional.  It  becomes  obvious  that  we  4  2  6 
cannot  subtract  6  ones  because  there 
are  no  ones  shown  in  800.  Therefore  it  is  necessary 
to  rename  800.  Renaming  80  tens  and  0  ones  as 
79  tens  and  10  ones  allows  us  to  subtract  6  ones 
from  10  ones.  By  writing  the  encircled  10  in  the 
one’s  place  and  then  writing  the  7  and  9  in  their 
respective  positions,  we  have  shown  all  the  renam¬ 
ing  necessary. 

Pre-Book  Lesson 

•  Ask  a  child  to  show  800  as  8  hundreds  in  a 
pocket  chart  (or  similar  device) .  Ask  another 


child  to  show  the  number  on  the  board.  Guide 
and  question  children  so  as  to  elicit  statements 
about  the  usefulness  of  0  for  showing  no  tens  and 
no  ones. 

•  Prepare  a  chart  on  the  board,  as  shown  below. 
Through  your  questioning  and  guidance,  lead 
pupils  to  complete  the  chart  so  that  800  may  be 
thought  of  in  the  ways  indicated. 


100 

10 

1 

800 

8 

0 

0 

80 

0 

800 

•  On  the  chalkboard  (in  vertical  form)  write 
the  example  800  —  426.  Discuss  the  renaming 
involved  in  this  example,  as  described  in  the 
Background  section. 

•  Write  and  discuss  other  examples  as  needed 
to  insure  understanding  and  initial  competence 
with  the  skill. 

Using  the  Text  Page 

•  Particularly  for  the  oral  work,  let  pupils 
use  teaching  aids  as  necessary  to  clarify  and  extend 
understanding. 

•  For  the  written  work  and  in  connection  with 
working  Extra  Examples  Set  58,  let  pupils  use 
expanded  notation  or  encircled  numerals  but  urge 
thinking  the  renaming  when  possible. 

•  After  pupils  have  completed  the  written  work 
in  a  satisfactory  way,  assign  Trial  Test  6. 
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Teaching  Page  329 


Since  no  new  techniques  are  involved  in  work  with  using  $  and  cent 
point,  no  lesson  plan  is  provided  for  this  reteaching  material. 


NOTES 
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RETEACHING 


Set  20 

More  Adding  and  Subtracting 

Reteaching:  using  $  and  cent  point  [O] 

1.  May  is  putting  $3.75  in  the  bank.  If  $3.00  is  in 
bills,  how  much  is  in  coins?  $3.75  -  $3.00  =  $n 

a.  Explain  the  subtraction  shown  in  box  A. 

b.  Tell  how  many  digits  are  written  at  the  right  of 
the  cent  point.  2 

2.  May  had  $5.68  in  the  bank.  How  much  will  there 
be  after  putting  in  $3.75  more?  $5.68  +  $3.75  =  $n 

a.  Explain  the  addition  shown  in  box  B. 

b.  How  is  Ex.  B  different  from  Ex.  C?  Jepfesen/ioneT*'0'5 

[W] 

Copy  in  columns,  and  add  or  subtract.  Remember 
the  $  and  the  cent  point. 

a  b  c 

3.  $7.89  -  $0.78  $7.11  598  +  207  sos  $9.00  -  $5.92  «3.os 

4.  $0.68  +  $1.97  $2.65  $8.10  -  $3.20  $4.90  246  +  117  363 

5.  $5.00  -  $4.18  $0.82  $6.57  -  $2.80  $3.77  $4.39  -  $1.74  $2.6$ 

6.  7  dollars  and  13  cents  -  5  dollars  and  36  cents  1  dollar  and  77  cents 

7.  2  dollars  and  17  cents  +  6  dollars  and  89  cents  9  dollars  and  6  cents 

8.  5  dollars  +  7  dollars  and  85  cents  12  dollars  and  85  cents 

9.  4  dollars  and  25  cents  -  3  dollars  and  75  cents  so  cents 

10.  2  dollars  —  85  cents  1  d°||or  °nd  15  cents 

11.  7  dollars  and  50  cents  +  1  dollar  and  50  cents  9  dollars 

12.  8  dollars  and  10  cents  -  2  dollars  and  35  cents  sonars  and  75  cents 


$3.75 

3.00 

$0.75 


$5.68 

3.75 

$9.43 


568 

375 

943 
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Set  21 

Making  Sure  of  M.  and  D.  Facts 

Reteaching:  using  a  chart  [O] 

1.  In  the  chart  on  page  331  find  18  .  What  number 
is  shown  at  the  left  of  its  row?6  at  the  top  of  its  column? 3 

2.  18  is  the  product,  and  6  and  3  are  its  factors. 
You  can  find  a  set  of  4  M.  and  D.  facts  about  this  product 
and  its  factors,  6  and  3.  Knowing  one  of  the  facts  helps 
you  know  the  other  three. 

M.  3  X  6  =  18  6  x  3  =  PisD.  18  -4-  3  =  ? 6 18  -s-  6  =  ?A 

~  8  4 

3.  Find  32  .  Name  the  factors',Aand  say  the  set  of 
M.  and  D.  facts  for  32  and  the  factors  you  named.  v 

8x  4=  32,  4x  8  =  32;  32+8  =  4,  32*4=  8 

4.  Find  24  .  Say  the  set  of  M.  and  D.  facts.  3x8  =  24, 

30  8x3=24;  24+3=8,  24+8  =  3 

5.  Find  A.  Say  the  product Aand  the  set  of  facts,  v 

5x6=  30,  6x5  =  30;  30-5  =  6,  30-6  =  5 

6.  Find  16  .  Say  the  set  of  facts.  Explain,  v 

4x4=16;  16-4  =  4  See  generalization  for  explanation. 

A  set  of  M.  and  D.  facts  has  four  facts  when 
the  two  factors  of  a  product  are  unequal  but 
only  two  facts  when  the  factors  are  equal. 

[w] 

even  1  J 

7.  When  2  is  a  factor,  the  product  is  an  _?.  number. 

8.  What  products  should  be  shown  inside  the  red  box 
a.  below  A?  b.  below  35?  c.  below  40?  d.  below  45? 

36; 42; 48; 54  42; 49; 56; 63  48; 56; 64; 72  54; 63; 72; 81 

9.  Find  B.  Show  on  your  paper  the  product,  the 

factors,  and  the  set  of  M.  and  D.  facts.  !°7  IT' 7  and  7; 

For  each  pair  of  factors,  show  the  product  and  the  set 
of  M.  and  D.  facts.  Use  the  chart  to  help  you. 

81 

10.  7  and  8  56  11.  9  and  7  63 12.  8  and  6  48 13.  9  and  9 

7x  8  =  56  9x7=63  8x6  =  48  9x  9=  81 

8x7  =  56  7x  9=63  6x  8  =  48  81  +  9=9 

56  +  7=  8  63+  9=7  48+  8  =  6 

56  +  8  =  7  63  +  7=9  48  +  6  =  8 
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Pupil’s  Objectives 

(a)  To  review  the  use  of  a  multiplication  chart; 
(b)  to  use  the  chart  for  reviewing  properties  of 
multiplication  of  whole  numbers;  and  (c)  to  have 
oral  practice  in  finding  unknown  factors  and 
products  as  great  as  45. 

Background 

The  multiplication  chart  is  an  excellent  device 
for  showing  the  factors  and  products  for  all  multi¬ 
plication  and  division  facts.  And,  equally  impor¬ 
tant,  every  property  governing  the  operations  of 
multiplication  and  division  may  be  illustrated 
through  proper  use  of  the  chart. 

As  shown  on  text  page  331,  the  numerals  for 
one  set  of  factors  appear  across  the  top  of  the 
chart.  The  numerals  for  the  other  set  of  factors 
appear  down  the  left  side  of  the  chart. 

The  product  for  any  two  factors  may  be  found  in 
the  chart  by  following  down  the  column  below  the 
numeral  for  one  factor  and  across  the  row  beside 
the  numeral  for  the  other  factor,  until  the  two 
paths  ultimately  meet.  The  numeral  at  the  inter¬ 
section  of  the  two  paths  represents  the  product  of 
the  two  factors  chosen.  The  opposite  of  this  opera¬ 
tion  is  to  start  in  the  chart  with  the  numeral  for  a 
known  product  which  is  either  beside  or  below 
the  known  factor  shown.  Moving  from  the 
numeral  for  the  product  to  the  numeral  directly 
above  or  beside  it  in  the  column  or  row  of  factors 
shown  reveals  the  unknown  factor. 

Identity  Element  for  Multiplication.  If  1  is  a  factor, 
then  the  product  is  equal  to  the  other  factor. 
This  can  be  seen  in  the  chart  by  looking  at  the  row 
of  numerals  for  products  across  from  the  numeral 
for  factor  1  and  the  column  of  numerals  for  prod¬ 
ucts  below  the  numeral  for  factor  1.  Note  that 
the  products  shown  in  this  row  and  column  are 
exactly  the  same  as  the  factors  shown  across  the 
top  and  at  the  side. 

Property  of  0  for  Multiplication.  The  chart  shows 
very  clearly  that,  when  0  is  a  factor,  the  product 
is  zero. 

Commutative  Property  of  Multiplication.  Note  the 
two  locations  for  showing  the  product  of  the 


factors  7  and  5.  For  every  pair  of  factors  there  will 
be  two  locations  for  showing  their  product.  (Of 
course,  when  the  two  factors  are  equal  the  product 
is  shown  in  only  one  location — e.g.,  the  factors 
4  and  4.) 

Associative  Property  cof  Multiplication.  Though  we 
are  rather  restricted  in  the  number  of  possibilities, 
this  property  can  be  illustrated.  Consider  the 
example  4X2X3.  If  we  use  the  factors  4  and 
2  and  find  the  product  8  in  the  chart,  then  we 
use  8  as  a  factor  with  3  as  the  other  factor.  Finally, 
we  find  the  product  24.  However,  we  could  have 
started  with  the  factors  2  and  3  to  get  the  product  6. 
Then,  the  factors  4  and  6  yield  the  product  24. 
Thus,  (4  X  2)  X  3  =  4  X  (2  X  3). 

Distributive  Property  of  Multiplication.  The  dis¬ 
tribution  of  multiplication  over  addition  is  illus¬ 
trated  for  all  M.  facts.  Consider  the  M.  Fact 
4  X  9  =  36.  We  can  direct  children  to  find  four 
9’s  in  many  different  ways.  For  example,  four 
3’s  plus  four  6’s  equals  36.  We  find  that  four  5’s 
plus  four  4’s  equals  36,  also.  By  renaming  9  as 
(3  +  6),  (5  +  4),  (1  -|-  5  +  3),  and  so  on,  we  ob¬ 
tain  a  final  result  of  36  every  time. 

Note  that  the  lower  right  portion  of  this  chart 
has  blanks.  This  portion  of  the  chart  has  places 
for  showing  the  products  of  the  remaining  M.  and 
D.  facts  to  be  learned.  A  careful,  systematic  study 
of  the  chart  should  impress  your  pupils  that  not 
many  facts  are  still  to  be  learned,  even  though  the 
6’s,  7’s,  8’s,  and  9’s  remain  to  be  considered.  In 
fact,  some  children  may  discover  that  only  10  facts 
will  be  considered  in  completing  the  chart.  Be¬ 
cause  of  the  Commutative  Property  of  Multiplica¬ 
tion,  the  product  of  two  unequal  factors  is  shown 
in  two  locations.  This  type  of  analysis  of  the  chart 
is  recommended  as  an  activity  for  encouraging 
pupils  who  may  feel  that  they  have  many  facts 
yet  to  learn. 

Teacher’s  Preparation 

Construct  a  multiplication  chart  on  a  large  piece 
of  oak  tag  (about  30"  square)  like  the  one  at  the 
top  of  page  331.  A  chart  prepared  on  oak  tag  will 
be  more  functional  for  future  use  than  one  drawn 
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on  the  chalkboard.  Show  only  the  factors  across 
the  top  and  down  the  left  side  of  the  chart.  You 
may  find  it  valuable  to  show  the  factors  across  the 
top  in  red  and  those  down  the  side  in  blue.  Do  not 
show  squares  in  the  lower  right  portion  of  the  chart. 
Thus,  you  have  a  chart  with  all  the  factors  shown, 
but  limited  to  the  products  for  those  pairs  of  factors 
which  have  been  studied  so  far. 

Prepare  a  master  for  duplicating  a  small  chart 
to  be  used  by  the  pupils.  Do  not  fill  in  any  of  the 
squares  shown  in  this  chart. 

Pre-Book  Lesson 

•  Develop  the  use  of  the  class  chart  with  state¬ 
ments  and  questions  somewhat  as  follows: 

a.  The  factors  I  am  thinking  of  are  5  and  3.  Who 
can  show  the  product  in  the  proper  place? 

b.  Is  there  another  place  in  the  chart  that  we 
can  show  the  product  15?  Have  someone  show  it 
in  the  place  indicated. 

c.  The  product  I  am  thinking  of  is  21.  One  of 
its  factors  is  7.  Who  can  point  to  two  different 
places  for  this  product?  Ask  the  pupil  to  write 
“21”  in  the  appropriate  locations. 

d.  I  am  thinking  of  a  product  whose  two  factors 
are  equal.  Where  is  one  place  this  product  could 
be  shown?  Are  there  any  other  places? 

•  Have  pupils  ask  questions  similar  to  what  you 
have  been  asking.  After  a  child  has  asked  a  ques¬ 
tion,  he  may  select  someone  to  answer  the  question 
and  show  the  product  in  the  appropriate  location. 

Using  the  Text  Pages 

•  Use  your  class  chart  as  well  as  the  chart  at  the 
top  of  page  331  in  connection  with  the  oral  work  at 
the  top  of  page  330. 


•  Be  sure  to  ask  questions  about  the  factors  1 
and  0  as  a  part  of  the  oral  discussion. 

•  Before  assigning  the  written  work  at  the  bottom 
of  page  330  you  will  want  to  discuss  the  uses  of 
the  Commutative  and  Distributive  Properties  (though 
not  by  name).  A  knowledge  and  understanding  of 
these  properties  will  be  especially  useful  in  doing 
the  written  work.  For  example,  the  Distributive 
Property  permits  a  child  to  use  what  he  already 
knows  about  factors  and  products  to  find  unknown 
products.  In  Ex.  10  the  child  is  to  find  the  product 
of  7  X  8.  He  may  use  his  knowledge  of  seven  5’s 
plus  seven  3’s  to  find  seven  8’s. 

•  For  the  oral  practice  at  the  foot  of  page  331, 
assignments  may  be  made  by  a  row  or  a  column 
at  a  time,  or  certain  rows  or  columns  may  be  as¬ 
signed  as  written  work. 

Individualizing  Instruction 

Give  all  pupils  the  blank  charts  you  have  dupli¬ 
cated.  They  may  be  used  in  any  of  the  following 
ways: 

a.  Have  pupils  show  the  products  for  as  many 
of  the  pairs  of  factors  as  they  can.  Slower  learners 
should  be  permitted  to  make  dot  arrays  to  help 
them. 

b.  Write  number  sentences  with  n  representing  a 
product.  Have  children  show  the  number  for  n  in 
the  proper  location  on  the  chart. 

c.  Ask  pupils  to  show  the  row  and  the  column 
of  factors  in  the  chart.  Then  designate  certain 
boxes  in  the  chart  with  letters.  Have  the  children 
write  a  number  sentence  for  the  factors  and 
product  suggested  by  each  letter  that  you  have 
shown  in  the  chart. 


NOTES 
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Set  22 

Oral  Practice  with  M.  and  D.  Facts 

Products  as  great  as  45  [O] 

Say  the  answers  by  columns.  After  saying  each  answer, 
say  the  four  or  two  M.  and  D.  facts  in  the  set. 

a  b  c  d  e  f 

1.  30  —  6  5  5  X  84027  -f- 93  35  ^  57  6x5so36-94 

2.  7  X  5  35  9  X  32720  —  54  8  X  324  7  X  428  25  -f-  5  5 

3.  45  -  5  9  32  -  4s  2  X  9 is 24  4-  46  9  X  545  4  X  6  24 

4.  32-  8  4  5  x  63o45-9s  5  X  3  is36  -  49  15  -  5  3 

5.  9  x  4  3620  -  45  8  x  432  40  -  58  6  x  3is35-75 

6.  28  -  4  7  7  X  32i24  -  83  28  -  74  8  X  2^  3  X  7  21 

7.  40  -  8  5  18  -  6  3  30  -  56  6  X  424  15  -  35  8  X  5  40 

8.  3  x  9  27  5  x  735  3  x  82421  -  73  5  x  94524  -  6  4 
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Set  23 

Test  —  M.  and  D.  Facts 


a 

b 

C 

d 

e 

f 

g 

Trial  Test  1  [W] 

h  i 

1. 

2 

2 

4 

3 

5 

3 

2 

3 

4 

X  2 

X4 

X  3 

xo 

X2 

X4 

X5 

X3 

X2 

4 

8 

12 

0 

10 

12 

10 

9 

8 

2. 

5 

4 

3 

4 

0 

2 

5 

3 

5 

X3 

X4 

X  2 

x5 

X4 

X  3 

X  5 

X  5 

X4 

15 

16 

6 

20 

0 

6 

25 

15 

20 

3. 

7 

9 

2 

5 

8 

4 

7 

9 

4 

x42s 

X3  27 

X  7 14 

X  6  30 

CN 

CO 

X 

X9  36 

X  5  35 

x  5  45 

00 

X 

CN 

CO 

2 

4 

3 

4 

5 

3 

5 

1 

2 

4. 

3)6 

2)8 

4)12 

4)16 

3)15 

2)6 

4)20 

5)5 

5)10 

2 

4 

5 

3 

2 

1 

3 

4 

5 

5. 

4]8 

3jl2 

2H0 

5)l5 

2)4 

3)3 

3)9 

5)20 

5)25 

4 

5 

6 

3 

4 

7 

5 

3 

3 

6. 

7)28 

8)40 

5)30 

9)27 

6)24 

3)21 

7)35 

8)24 

6)l8 

A 

0  -5-  3  =  0 

0^9  =  0 
0^6  =  0 


B 

5x0  =  0 
0x0  =  0 
0x6  =  0 


Set  24 

Helpers  for  M.  and  D.  Facts 

Reteaching:  mental  procedures  [O] 

1.  For  a  M.  or  D.  fact  you  can  often  use  another 
fact  in  the  set  of  M.  and  D.  facts. 

To  help  you  find  the  answer  for  each  of  a-d,  say  two 
other  facts  in  the  set  of  M.  and  D.  facts.  Answers  wm  vary, 
a.  4  X  7  28  b.  24  —  6  4  c.  8  X  3  24  d.  30  -s-  5A 

2.  See  box  A.  For  a  0  product  and  a  known  factor 
greater  than  0,  the  unknown  factor  is  always  .  ?9 . 

3.  See  box  B.  When  0  is  a  factor,  the  product  is 
always  -  ?_°, 


4.  Say  the  answers  for  a-d. 
a.  0  X  6  o  b.  0  -f  4o 


d.  0  8a 
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c.  7  X  0  o 
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Pupil’s  Objectives 

(a)  To  take  a  trial  test  in  order  to  discover 
increased  mastery  of  M.  and  D.  facts  after  reteach- 
ing  experience;  and  (b)  to  study  helpers  to  use  for 
M.  and  D.  facts. 

Background 

The  helpers  for  learning  M.  and  D.  facts  actually 
give  intuitive  emphasis  to  some  of  the  properties 
governing  the  operations  of  multiplication  and 
division. 

So  far  in  this  book,  the  operations  have  been 
limited  to  the  set  of  whole  numbers  (the  counting 
numbers  and  zero).  It  has  been  discussed  and  illus¬ 
trated  on  the  number  line  that  when  two  whole 
numbers  are  added,  the  result  will  always  be  a 
whole  number.  On  the  other  hand,  we  found  that 
the  result  in  subtraction  would  be  a  whole  number 
only  under  certain  circumstances — when  the  sum 
is  equal  to  or  greater  than  the  known  addend.  All 
of  these  generalizations  have  been  introduced  and 
stated  in  the  terminology  of  the  children.  The 
term  “closure”  has  not  been  used. 

The  helpers  for  learning  M.  and  D.  facts  actu¬ 
ally  give  intuitive  emphasis  to  some  of  the  prop¬ 
erties  governing  the  operations  of  multiplication 
and  division.  The  idea  of  closure  is  one  of  them. 
Help  your  pupils  to  realize  that  when  two  whole 
numbers  are  multiplied,  the  product  will  always  be 
a  whole  number.  The  examples  they  have  studied 
in  division  may  lead  them  to  the  same  conclusion 
about  dividing  whole  numbers.  However,  in  the 
near  future  the  children  will  be  introduced  to 
division  examples  in  which  the  result  is  not  a  whole 
number.  Therefore,  at  this  time,  limit  the  discus¬ 
sion  of  closure  to  multiplication  of  whole  numbers. 

The  Commutative  Property  of  Multiplication  is  also 
involved  (Ex.  1). 

The  special  properties  of  0  and  1  are  emphasized 
in  the  oral  lesson  about  helpers  in  learning  M.  and 
D.  facts.  It  is  very  important  for  children  to  learn 
the  limitations  when  multiplying  by  0.  The 
multiplication  chart  studied  in  the  previous  lesson 
should  help  children  to  see  that  the  product  is 
always  0  when  one  factor  is  0. 


The  M.  chart  is  very  effective  in  revealing  the 
Identity  Element  for  Multiplication.  When  1  is  a 
factor,  the  product  equals  the  other  factor.  Chil¬ 
dren  should  begin  to  understand  that  when  a 
number  is  divided  by  itself,  the  result  is  1.  All 
these  ideas  are  discussed  in  the  material  on  “help¬ 
ers.”  Have  pupils  state  the  ideas  in  their  own  words. 

Pre-Book  Lesson 

Before  engaging  in  the  oral  lesson  on  helpers, 
you  may  wish  to  consider  the  following  suggestions: 

•  Review  with  pupils  what  we  mean  by  a  “pair” 
of  M.  facts.  Ask  a  child  to  show  a  pair  of  M.  facts 
on  the  chalkboard  (e.g.,  4X6  =  24  6X4  =  24). 

Ask,  “In  what  ways  are  the  two  sentences  alike?” 
Be  sure  pupils  bring  out  the  three  points: 

a.  They  both  show  the  same  product. 

b.  They  are  both  multiplication  sentences. 

c.  They  both  show  the  same  factors. 

Then  ask,  “In  what  ways  are  the  two  sentences 
not  alike?”  A  response  will  probably  be,  “In  one 
sentence  the  4  comes  first  and  in  the  other  sentence 
the  6  comes  first.” 

Ask,  “Does  the  order  of  the  factors  affect  the 
product?”  Be  sure  to  clinch  the  idea  that  multipli¬ 
cation  is  a  commutative  operation.  It  is  not 
necessary  to  use  the  term  commutative  but  it  is  es¬ 
sential  that  the  idea  be  understood. 

•  Have  pupils  identify  a  pair  of  D.  facts.  You 
should  conduct  the  same  type  of  discussion  about 
these  two  sentences  that  was  just  suggested  for  the 
two  multiplication  sentences.  Your  children  should 
arrive  at  the  conclusion  that  the  order  of  the  num¬ 
bers  in  discussion  will  change  the  result  (unlike  the 
conclusion  reached  for  multiplication).  Of  course, 
the  interchanging  does  not  affect  answers  for  8  -5-  8, 
7-5-7,  and  so  on. 

•  Have  a  child  show  a  pair  of  M.  facts.  Then, 
have  another  child  show  a  pair  of  D.  facts  that  go 
with  the  pair  of  M.  facts.  After  discussing  these 
four  related  M.  and  D.  facts,  review  with  the  chil¬ 
dren  that  we  call  these  a  “set  of  M.  and  D.  facts.” 
There  are  usually  four  facts  in  a  set.  See  if  a  child 
can  give  an  exception  to  this  (when  the  two  factors 
are  equal). 
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Using  the  Text  Pages 

•  For  the  trial  test  given  to  measure  the  gains 
resulting  from  reteaching,  answers  may  be  shown 
on  folded  paper. 

•  While  discussing  each  exercise  in  the  Helpers 
lesson,  refer  to  your  large  class  multiplication  chart 
and  have  each  child  use  the  chart  he  prepared  on 
paper.  For  Ex.  1,  ask  children  to  use  the  chart  to 
find  the  M.  and  D.  facts  for  a,  b,  c,  and  d.  Have 
pupils  show  the  related  fact  on  the  chart  and 
then  explain  why  it  is  a  member  of  the  set  under 
discussion. 

•  For  Ex.  2,  have  pupils  use  the  chart  to  tell  the 
result  of  0  -s-  3,  0  -5-  9,  0  -s-  6.  Be  sure  all  pupils 
understand  the  facts  and  then  are  able  to  general¬ 
ize  about  the  result  when  0  is  divided  by  any  other 
whole  number. 

•  The  discussion  and  analysis  for  Ex.  2  should 
pave  the  way  for  the  generalization  in  Ex.  3. 

•  Have  pupils  use  the  chart  to  find  each  of  the 
facts  shown  in  boxes  C  and  D  and  then  use  these 
findings  as  a  basis  for  discussing  and  generalizing 
for  Ex.  5,  6,  and  7. 

•  The  distributive  idea  is  involved  in  Ex.  10. 
In  10b  if  there  are  three  7’s  in  21,  then  there  are 
how  many  7’s  (1)  in  28?  (2)  in  14?  (The  first 
example  involves  the  Distributive  Property  and  addi¬ 
tion;  the  second  example  involves  the  Distributive 
Property  and  subtraction.) 

•  Prior  to  assigning  the  written  work,  point  out 
to  pupils  that  the  distributive  property  may  serve 
as  a  helper  for  both  multiplication  and  division 
facts.  In  Ex.  11a,  if  a  child  knows  the  product  for 
three  6’s  and  for  three  3’s,  this  will  help  to  find  the 
product  for  three  9’s. 


Use  other  examples  of  M.  and  D.  facts  to  develop 
this  idea  more  extensively.  For  example,  analyze 
three  4’s.  Then,  find  the  product  of  three  8’s  by 
using  the  knowledge  of  the  product  of  three  4’s. 

Individualizir>g  Instruction 

•  Engage  slower  learners  (perhaps  all  pupils)  in 
the  Show-the- Answer  practice  game.  Present  to 
pupils  multiplication  and  division  sentences  with 
n  standing  for  either  a  factor  or  a  product.  Have 
pupils  show  the  number  for  n.  Encourage  children 
to  keep  their  answers  concealed  until  you  give  the 
signal  when  they  must  all  show  the  answer  at  the 
same  time.  At  a  glance  you  can  determine  which 
pupils  have  the  incorrect  answer.  Ask  a  child 
with  the  correct  answer  to  show  it  to  everyone. 
Then,  have  pupils  check  to  see  if  they  had  the 
same  answer. 

•  Encourage  pupils  to  use  a  helper  when  neces¬ 
sary.  From  time  to  time  you  may  ask  children  to 
tell  what  helper  they  used. 

•  All  pupils  may  construct  a  multiplication  chart 
on  which  all  factors  from  0  through  9  are  shown. 

•  Some  of  the  pupils  may  show  in  as  many  dif¬ 
ferent  ways  as  possible  how  they  can  find  8X7 
or  9  X  6  using  only  the  M.  facts  they  have  been 
studying.  You  may  have  pupils  write  their  sen¬ 
tences  as  follows: 

(8  X  2)  +  (8  X  5)  =  (8  X  7) 

16  -f  40  =  56 

(8  X  4)  +  (8  X  3)  =  (8  X  7) 

32  +  24  =  56 

(8  X  2)  +  (8  X  2)  +  (8  X  3)  =  (8  X  7) 

16  +  16  +  24  =  56 


NOTES 
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5.  See  box  C.  When  1  is  a  factor,  the  product  is 
equal  to  the  other ?i°ctor 

6.  See  box  D.  When  we  divide  by  1,  the  answer  is 
equal  to  the  -  ?-p.rodu  ct 

7.  See  box  E.  When  we  divide  a  product  greater 
than  0  by  a  factor  equal  to  the  product,  the  answer  is  _  ?J. 


C 

6x1  =  6 
8x1  =  8 
1x5  =  5 
1X0=0 


D 


8.  Say  the  answers  for  a-h. 

a.  1x33  c,  6  v  6  i  e.  1x88 

b.  4  =  1  4  d.  9  X  1  9  f.  5  -  5  i 


g.  1x44 

h.  8  -f-  8  i 


9.  Study  a  and  b  in  box  F.  Finish  this: 

Multiplying  a  number  by  2  gives  the  same  answer  as 

when  we  _  ?_d1:his  number  to  an  equal  number. 

10.  Often  you  can  use  as  a  helper  for  a  hard  fact 

another  fact  you  know.  Tell  how  to  finish  Ex.  a  and  b. 

4  X  6  =  24j  b.  21  -T-  7  =  3, 

so  5  X  6  =  -?30,  so  28  -  7  = 

18 


a. 


and  3x6=_?-. 


and  14  =  7  =  -?2. 


[W] 


11.  Show  the  facts.  You  may  want  to  use  one  of 


F 

a.  3  T  3  = 

6 

2x3  = 

6 

b.  5  +  5  = 

10 

2x5  = 

10 

1 

the  helpers  you  have  just  studied. 

a.  3  X  9  ” 

g.  36  -j-  4  9 

m.  4  X  8  32 

s.  35  -f- 

7  5 

b.  40  -i-  8  s 

h.  7  X  5  35 

n.  24  -j- 

3  8 

t.  6  X  3  is 

c.  6  X  2  12 

i.  16  -4-  2  s 

o.  12  = 

4  3 

ii .  28  -j- 

4  7 

d.  24  =  4  6 

j.  3  X  6  38 

p.  18 

9  2 

v.  14  + 

2  7 

e.  2U  7  3 

k.  8  X  2  16 

q.  12  -r- 

26 

w.  40  + 

5  8 

f .  9  X  5  <5 

1.  30  4-  5  6 

r.  2  X  9  is 

x.  45  -7- 

5  9 
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Set  25 

Multiplying  with  a  2-  or  3-Place  Numeral 

Reteaching:  no  remembering  tens  or  hundreds  [O] 

1.  In  each  of  3  candle  holders  are  10  candles.  How 
many  candles  are  there  in  the  3  candle  holders? 

a.  You  can  add:  10  +  10  +  10  =  n  30 

The  sets  are  equivalent  so  their  numbers  are  equal. 

b.  Why  can  you  multiply  instead  of  adding?  A 

c.  3  X  1  ten  =  3  tens,  or  -?_3?  3  X  10  =  n30 

We  multiply  tens  in  the  same  way  that  we 
multiply  ones. 

2.  Say  the  products:  “1  times  1  ten  equals  1  ten,  or 


10 

;  2  times  1  ten  equals  2  tens, 

or  20”;  and  so  on. 

10 

10  10 

10  10 

10  10 

10 

10 

1 

2  3 

4  5 

6  7 

8 

9 

~TCT 

20  30 

40  50 

60  70 

W 

■w 

3.  For  Ex.  a 

below,  you  can  think,  “3 

times  5 

tens 

equals  15  tens,  or  150,”  but  try  to  think  only,  “15,  150.” 
Say  the  products  for  Ex.  b-1.  3so 

a.  3  X  50  b.  7  X  20  uo  c.  4  X  70  280  d.  7  X  50 A 

270 

e.  5  X  40  200  f .  3  X  8O240  g.  6  X  30  iso  h.  9  X  30A 

160 

i.  2  X  90  180  j.  8  X  50 400  k.  9  X  40  360  1.  2  X  80 A 

4.  Candles  are  sold  in  boxes  of  100.  In  the  4  boxes 
how  many  candles  in  all  are  there? 

a.  You  can  add.  Say  the  A.  example  and  the  sum.v 

J  r100+  100+  100+  100=  400 

b.  Why  can  you  multiply  instead  of  adding?  The  sets 

J  J  J  are  equivalent. 

4x1  hundred  =  4  hundreds,  or  _?400  4  x  100  =  w400 

We  multiply  hundreds  in  the  same  way  that 
we  multiply  ones. 
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Pupil’s  Objective 

To  review  multiplication  with  2-  and  3-place 
numerals,  with  no  renaming. 

Background 

Several  important  understandings  are  reviewed 
and  utilized  in  this  lesson: 

Multiplying  tens  and  hundreds  is  just  like  multi¬ 
plying  ones.  If  pupils  have  command  of  their  M. 
facts,  they  are  ready  to  multiply  hundreds,  tens,  and 
ones. 

An  understanding  of  place  value  and  the  ex¬ 
panded  form  for  showing  numbers  is  the  key  to  the 
oral  development  of  this  lesson.  Using  the  ex¬ 
panded  form  helps  give  meaning  to  the  value  of 
each  digit  in  its  particular  position  in  a  numeral. 

Utilizing  the  Distributive  Property  of  Multipli¬ 
cation  over  Addition  helps  to  increase  understanding 
of  multiplication  with  a  2-  or  3-place  numeral. 
The  number  241  may  be  shown  in  expanded  - 
notation  form  (200  +  40  +  1)  to  help  pupils  see 
the  value  of  each  digit  in  a  particular  position. 
Renaming  241  as  shown  permits  us  to  distribute 
the  multiplication  over  each  of  its  addends.  First, 
we  multiply  the  one  (1),  then  the  4  tens  (40)  and 
finally  the  2  hundreds  (200).  However,  to  get  the 
final  product,  it  is  necessary  to  add  the  products 
for  the  three  multiplications. 

Pre-Book  Lesson 

•  Write  on  the  board  a  sentence  like  4X10  =  n. 
Encourage  pupils  to  read  the  sentence  several 
different  ways.  Some  children  will  say,  “4  times 
10  equals  what?”  Others  will  say,  “4  tens  equals 
how  many?”  and  others  may  say,  “Four  10’s  equals 
what  number?” 

•  Ask  children  to  tell  ways  in  which  they  can 
find  the  answer.  Pupil  responses  should  include: 

a.  Find  the  sum  of  10  +  10  +  10  +  10. 

b.  Two  10’s  equals  20  plus  two  10’s  equals  40. 

c.  Four  10’s  equals  forty. 

d.  Four  times  10  equals  forty. 

You  may  wish  to  write  the  various  types  of 
responses  on  the  board  and  engage  in  a  good 


review  of  the  relationship  between  multiplication 
and  addition. 

•  Write  on  the  board  the  example  3  X  60  =  n. 
First,  have  pupils  read  the  sentence  and  then  tell 
how  to  find  the  answer.  The  product  for  the  tens 
(18)  tells  us  there  are  18  tens,  or  1  hundred  and 
8  tens. 

•  Your  pupils  may  grasp  the  idea  very  readily 
that  multiplying  tens  is  like  multiplying  ones. 
However,  you  may  find  it  useful  to  write  on  the 
board  examples  like  the  following  to  strengthen 
the  idea: 

6  6  tens,  or  60 

X  2  X  2 

12  12  tens,  or  120 

•  For  discussion  of  multiplying  hundreds,  write 
an  example  like  2  X  400  =  n.  Pupils  should  begin 
to  see  that  multiplying  tens  or  hundreds  involves 
use  of  the  M.  facts  they  have  learned. 

•  Ask  a  child  to  show  on  the  board  the  number 
321.  Have  pupils  tell  the  value  of  each  digit  in 
its  place  and  then  ask  a  child  to  show  the  number 
in  expanded  form.  Be  sure  it  is  written  as  300  + 
20  +  1 .  Engage  in  a  short  session  of  showing  simi¬ 
lar  numbers  in  expanded  form. 

Then  write  300  +  20  +  1  on  the  board  once 
more.  Ask  a  child  to  multiply  each  of  the  three 
addends  by  3.  The  result  should  be  900  +  60  +  3. 
Right  beside  the  example  just  completed  on  the 
board,  ask  another  pupil  to  find  the  product  for 
321 

X  3.  It  is  very  important  to  discuss  the  similarities 
between  the  two  examples.  In  one,  the  value  of 
each  digit  in  its  place  is  shown  in  the  expanded- 
notation  form  while,  in  the  other,  the  value  of 
each  digit  in  its  place  is  understood  through  a 
knowledge  of  place  value. 

Using  the  Text  Pages 

•  Refer  to  the  Pre-Book  Lesson  discussion  and 
board  work  as  deemed  appropriate  in  developing 
the  material  on  text  pages  334  and  335.  You  may 
wish  to  ask  pupils  to  write  the  work  for  Ex.  3-7  on 
the  board  as  they  explain  the  products. 
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•  Use  the  board  extensively  in  order  to  foster  as 
complete  understanding  as  possible  in  connection 
with  Ex.  8-11.  Boxes  D  and  E  illustrate  each 
product  used  to  find  the  final  product  for  2  X  412. 

Individualizing  Instruction 

•  The  use  of  objects  and  teaching  aids  has  been 
deliberately  kept  at  a  minimum  in  this  lesson.  By 
this  time,  the  relationship  between  addition  and 
multiplication  is  probably  well  established  in  the 
minds  of  most  children.  However,  for  some  slower 

J earners  the  use  of  objects  and  visual  procedures  is 
essential.  Some  of  the  following  activities  may 
help  foster  greater  understanding: 

a.  Use  a  pocket  chart,  flannel  board,  abacus, 
and  so  on,  *  on  which  to  demonstrate  the  meaning  of 
4  X  10,  3  X  20,  and  so  on.  Make  sure  that  pupils 
see  the  answer  as  4  tens,  6  tens,  and  so  on. 

b.  State  a  simple  problem  that  involves  multi¬ 
plying  tens.  Have  pupils  draw  </>-bundle  pictures 
and  then  state  the  solution  to  the  multiplication  in 
two  ways  as  shown  below: 

(f>  (j>  <p  3  tens  30 

c fxtxf)  X  2  X  2 

6  tens  60 

c.  Write  the  example  as  indicated  in  one  or  more 
of  the  ways  shown  in  the  second  column. 

*See  21,  2,  and  3,  page  xix. 


342  3  hundreds  +  4  tens  +  2  ones 

X  2  _ X  2 

6  hundreds  +  8  tens  +  4  ones,  or  684 

342  300  +  40  +  2 

X  2  _ X_2 

600  +  80  +  4,  or  684 

342 
X  2 

4  (2  X  2  ones) 

80  (2  X  4  tens) 

600  (2  X  3  hundreds) 

684 


•  Some  of  the  following  examples 
signed  to  all  pupils  for  written  practice: 

may  be  as- 

a.  4  X  20 

3  X  30 

7  X  50 

3  X  80 

b.  300 

200 

100 

400 

X  3 

X  3 

X  4 

X  2 

c.  3  X  42 

4  X  62 

6  X  31 

4  X  81 

d.  324 

203 

212 

102 

X  2 

X  3 

X  4 

X  4 

•  Some  of  the 

pupils  may 

make  multiplication 

tables  for  10’s,  20’s,  30’s,  100’s,  200’s; 

,  and  so  on. 

These  tables  should  involve  only  the  M.  facts  that 

have  been  developed  thus  far. 


NOTES 


Teacher’s  Page  335 


RETEACHING 


5.  Say  the  products. 

a.  6  X  IOO600  b.  4  X  IOO400  c.  9  X  100 900  d.  3  X  IOO300 


Say  the  products  for  rows  6-7. 


6. 


7. 


a  b 

4x2  tensor  so  4  x  20  so 

9  tens, 

3x3  tensor  90  3  x  30  90 


c  d 

Shundreds, 

4x2  hundredsor8oo4  X  200  soo 

9  hundreds, 

3x3  hundredsor  9oo3  X  300  900 


Use  of  Distributive  Property 

8.  3  X  12  =  n  Explain  the  work  in  box  A;  in  box  B. 


mmmmmmmmmmmmmmmammmmmmmmmmmmmmmmmmmmmammmmmmmmmmmrnmmmmmmBmmtmmmmmmmmmm 

A  12  =  10  +  2  2 

10  46 

B 

s'  1 

12  =  2  +  10  X  3 

X3  r-^+30 

<u  1  5 

H|  O 

3  X  12  =  (3  X  2)  +  (3  X  10)  6^ 

30  J  36 

1 1  2  factor 

1  3  factor 

9.  5  X  41  =  n  41  =  40  +  1  or  1  +  40.  On  the 

7^  3 !  6 

board,  show  the  multiplication,  as  in  box  A. 

Then  tell  how 

Vproduct 
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Set  26 

Renaming  and  Remembering 

Reteaching:  remembering  tens  or  hundreds  [O] 

1.  At  the  store,  14  Halloween  decorations  are  shown 
on  a  card.  On  7  cards  how  many  decorations  are  there? 

7  X  14  =  n 

a.  14  =  10  +  4  or  4  +  10.  For  7  X  14,  7  X  4  =  28; 

7  X  10  =  70;  28  +  70  =  98 

b.  Box  A  shows  the  short  way  to  multiply  14  by  7. 
Multiply  ones,  then  tens: 

Ones.  7  x  4  =  28  Instead  of  28  ones,  we  use  the 

-  It  is  greater  than  9. 

name  2  tens  8  ones.  Why  must  we  rename  28  ones? 

“8”  for  8  ones  2  for  2  tens 

What  do  we  write  in  one’s  place  ?A  What  do  we  remember  ?A 
Tens.  7x1  =  7  Add  the  remembered  2:  7  -f  2  =  ? 


2.  For  Halloween  the  store  bought  4  boxes  of  decora¬ 
tions,  118  in  each  box.  How  many  decorations  were  in 
these  boxes?  4  X  118  =  w 

a.  Explain  the  multiplication  shown  in  box  B. 

b.  Box  C.  Explain  the  short  way  of  multiplying. 

32  is  renamed  3  tens  2  ones;  “2”  for  2  ones  is  written  in  one’s  place;  3  for  3 
tens  is  remembered;  the  remembered  3  is  added  to  the  product  for  the  tens. 

Tell  the  missing  digits  in  Ex.  3-7. 


3.  25  4.  19 

X  3  X  5 

?5  ?5 

7  9 


5.  105  6.  328  7.  219 

X  8  X  2  X4 

8?0  ??6  8?? 

4  65  76 


8.  The  store  also  put  on  sale  3  boxes  of  Halloween 
masks,  250  masks  in  each  box.  How  many  masks  were  on 
sale?  3  X  250  =  n 

a.  Explain  the  multiplication  shown  in  box  D. 

b.  Do  you  remember  a  ten  or  a  hundred?0  hundred 
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Pupil’s  Objectives 

(a)  To  review  the  renaming  of  ones  or  tens  in 
multiplication  with  3-place  numerals;  and  (b)  to 
take  a  trial  test  in  multiplication  which  involves 
renaming  and  remembering. 

Background 

By  now,  your  pupils  should  have  reasonable 
command  of 

a.  M.  facts  in  which  one  factor  is  0,  1 ,  2,  3,  4,  or  5. 

b.  The  idea  of  renaming  numbers  in  many  ways. 

c.  Showing  renamed  numbers  in  expanded  form. 

d.  The  idea  of  distributing  multiplication  over 
addition  (multiplying  each  of  the  addends  of  a 
number  and  then  adding  the  products  to  get  the 
product  for  multiplication  of  the  number  itself) . 

In  this  lesson,  it  is  a  matter  of  putting  these  ideas 
together  in  a  special  way.  As  a  result  of  multiply¬ 
ing  the  ones,  for  example,  the  number  of  ones  in 
the  product  will  be  greater  than  9.  When  those 
ones  are  renamed  tens  and  ones,  the  number  of 
tens  must  be  remembered  and  added  to  the  product 
for  the  tens.  The  same  thing  is  true  when  multiply¬ 
ing  the  tens.  Then  the  product  must  be  renamed 
hundreds  and  tens  and  the  number  of  hundreds 
must  be  remembered  and  added  to  the  product  for 
the  hundreds. 

Teacher’s  Preparation 

Make  up  problems  applying  to  your  particular 
situation  that  demand  renaming  of  ones  or  tens. 
You  will  want  to  have  a  teaching  aid  available 
to  demonstrate  what  is  involved  in  renaming.  A 
place-value  chart*  or  abacus*  would  do  very  well. 

Pre-Book  Lesson 

•  Present  one  of  your  prepared  problems  to  the 
children;  for  example, 

For  our  Halloween  Party  we  bought  6 
dozen  orange  napkins.  How  many  napkins 
is  that  in  all? 

Ask  pupils  to  tell  ways  in  which  they  could  find 
how  many  in  all.  Responses  should  include,  by 
counting,”  “by  adding  12’s,”  and  “by  multiplying. 

*See  21  and  3,  page  xix. 


Have  a  child  write  the  multiplication  example 
on  the  board  and  begin  to  multiply.  Ask,  “What 
is  the  product  of  the  ones?”  (12)  Point  out  that, 
because  he  can  write  only  one  digit  in  one’s  place, 
he  must  rename  12  ones  as  1  ten  and  2  ones.  The 
child  should  be  able  to  finish  the  example  by 
himself,  but  make  sure  he  knows  that  in  multiplica¬ 
tion,  we  remember  the  number  of  tens  (not  write 
the  digit)  and  add  it  to  the  product  for  the  tens. 

•  Present  another  problem  and  solve  it  by  using 
the  pocket  chart  or  with  (^-bundle  pictures. 
The  illustration  below  shows  the  picture  for 
2  X  38  =  76.  (10  of  the  l-symbols  are  ringed  to 
suggest  renaming  10  ones  as  1  ten.) 


0  0  0 
0  0  0 


II 


•  Use  the  pocket  chart  to  demonstrate  a  problem 
requiring  4  X  230.  This  has  the  advantage  of  al¬ 
lowing  the  child  to  see  how  multiplication  is  related 
to  addition.  For  example,  in  multiplying  4  X  230, 
show  230  in  one  row  of  the  chart,  as  usual.  This 
procedure  would  be  repeated  in  other  rows  (below 
the  first)  until  230  is  shown  four  times.  As  a  result, 
the  children  see  in  pockets  for  ones,  tens,  and  hun¬ 
dreds  4  equivalent  sets  of  each. 

It  may  help  some  pupils  see  the  idea  of  renaming 
if  they  personally  remove  10  single  strips  (symbols 
for  ones)  from  the  pocket  and  make  them  into  a 
bundle  to  show  1  ten  (or  10  tens  and  make  them 
into  1  hundred). 

•  Try  several  other  examples,  gradually  placing 
more  emphasis  on  the  written  form.  Bring  out 
the  fact  that  early  man  was  hampered  in  his  calcu¬ 
lations  because  it  was  necessary  always  to  use 
objects.  Today  man  is  more  fortunate  because  the 
written  symbols  and  operations  make  his  calcula¬ 
tions  easier. 


Using  the  Text  Pages 

•  For  Ex.  1,  bring  out  the  fact  that  the  sets  are 
equivalent  and  so  multiplication  is  used  to  solve 
the  problem.  If  necessary,  demonstrate  in  the 
pocket  chart  or  write  on  the  chalkboard  that  14 
can  be  renamed  1  ten  and  4  ones. 
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•  Use  objects  or  drawings  as  needed  to  build 
understanding  for  each  example  in  the  oral  work. 

•  Give  particular  attention  to  the  work  in  box  B. 
Ask  pupils  to  explain  each  part  of  the  product. 

•  Have  children  work  Ex.  3-7  on  the  board,  in 
the  way  done  in  box  B  for  Ex.  2.  As  pupils  com¬ 
plete  each  step  in  the  example,  have  them  explain 
it  and  tell  how  it  is  used  to  obtain  the  final  product. 
The  following  should  help  in  discussing  Ex.  7: 


219 

X  4 

36 

(4 

X 

9) 

40 

(4 

X 

10) 

800 

(4 

X 

200) 

876 

•  In  Ex.  9-13,  have  pupils  use  some  visual  means 
of  proving  whether  the  work  is  right  or  wrong.  A 
possible  method  would  be  to  work  each  example  as 
in  box  B. 

•  For  the  written  assignment  of  Ex.  15-30,  direct 
the  children  to  work  each  example  in  two  different 
ways  to  find  the  answer.  One  way  will  serve  as  a 
check  on  the  other. 

•  The  trial  test,  like  all  previous  tests  of  this 
type,  is  a  means  of  determining  the  results  of  re¬ 
teaching. 

Individualizing  Instruction 

•  All  pupils  should  analyze  Trial  Test  2  in  detail 
and'  tabulate  the  types  of  error  made.  If  you  have 
kept  a  record  of  the  types  of  error  that  were  made 
on  previous  trial  tests  in  multiplication,  compare 
the  results  to  see  if  there  have  been  improvements. 

In  particular,  your  pupils  should  be  reducing  the 
number  of  errors  that  were  made  because  of  lack  of 


mastery  of  the  M.  facts.  The  most  common  cause 
for  mistakes  on  this  test  will  probably  be  difficulties 
in  renaming  and  remembering. 

If  slower  learners  are  having  difficulty  in  writing 
the  work  as  shown  in  boxes  C  and  D,  have  them 
work  Ex.  15-30  as  shown  in  box  B. 

•  It  may  be  that  slower  learners  need  more  con¬ 
crete  experiences  than  the  written  work  in  this 
lesson  has  provided.  One  or  more  of  the  following 
activities  may  prove  especially  useful: 

a.  182  =  1  hundred  +  8  tens  +  2  ones 

X  4  _ X  4 

4  hundreds  +  32  tens  +  8  ones,  or  728 

b.  182  =  100  +  80  +  2 

X  4  _ X_4 

400  +  320  +  8,  or  728 

If  pupils  have  made  tables  for  10’s,  20’s,  100’s, 
and  so  on,  they  may  refer  to  them  in  multiplying 
tens  and  hundreds. 

•  For  each  example  below,  have  all  pupils  write 
a  statement  that  would  show  the  computation  for 
the  tens.  The  first  statement  should  be  (3  X  3)  +  1 . 

36  184  29  63  78 

X  3  X  5  X  4  X  5  X  3 

•  For  each  example  below,  have  pupils  write  a 
statement  that  would  show  the  computation  for 
the  hundreds.  The  first  statement  should  be 
(4  XI) +3. 

182  374  165  121 

X  4  X  2  X  3  X  8 

•  Use  Extra  Examples  Set  64  as  needed.  Pupils 
may  be  directed  to  work  the  examples  in  this  set  in 
any  one  of  the  ways  that  has  been  developed. 
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Ex.  9-13.  Which  multiplications  are  wrong?  Why? 


9. 


172 

3 


10. 


202 

4 


11. 


316  818 

516  808 

14.  3  X  162  =  n 


306 

2 

612 


12. 


45 

2 


13. 


182 

4 


190  438 

90  728 

Find  the  product  on  the  board  by 

a.  multiplying  as  in  box  B,  page  336. 486 

b.  working  the  short  way  as  in  box  D. 
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Ex.  9.-2  hundreds 
should  be  remembered 
and  added;  Ex.  10.—  1 
ten  shouldn’t  have  been 
remembered  and  added; 
Ex.  12.— 1  hundred 
shouldn’t  have  been 
remembered  and  added; 
Ex.  13.  — 3  shouldn't  be 
shown  in  ten's  place, 
but  should  be  remem¬ 
bered  as  3  hundreds 
and  added  to  the 
product  for  the 
hundreds . 


[W] 

Copy  and  multiply  the  short  way.  Multiply  twice. 


15. 

7  X  41 

287 

19. 

5  X  171  855 

23. 

2  X  403  806 

27. 

400 

5  X  80 

16. 

6  X  130 

780 

20. 

3  X  329  987 

24. 

6  X  41  246 

28. 

688 

4  X  172 

692 

17. 

4  X  123 

492 

21. 

8  X  105  840 

25. 

7  X  50  350 

29. 

2  X  346 

724 

18. 

2  X  494 

988 

22. 

9  X  31  279 

26. 

3  X  272  8i6 

30. 

4  X  181 

♦  Extra  Examples.  Work  Set  64. 
Set  27 


Multiplication  Test 


Show  the  products  on  folded  paper. 

Trial  Test  2  [W] 

a 

b 

C 

d 

e 

f 

g 

1.  101 

182 

47 

117 

392 

161 

27 

7 

4 

2 

5 

2 

4 

3 

707 

728 

94 

585 

784 

644 

81 

2.  13 

31 

263 

40 

309 

81 

113 

3 

9 

3 

9 

3 

5 

6 

39 

279 

789 

360 

927 

405 

678 

3.  218 

106 

116 

242 

50 

32 

121 

2 

5 

5 

4 

6 

2 

8 

436 

530 

580 

968 

300 

64 

968 

If  you  had  trouble  with  any  example,  study  page  336. 
Then  take  the  test  again. 
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Set  28 


A 

26 

3 

78 

B 

182 

4 

728 

Practice  in  Multiplication 

18  101 

1.  Ex.  A.  The  product  for  the  ones  is  You 

ten  ones  one  s 

rename  it  1  _?_  and  8  _?_.  You  \yrite  “8”  in  _?_  place  in 
the  answer  and  remember  the  1  You  add  the  1  to 
the  product  for  the  tens:  (3  X  2)  +  1  =  ? 7 

2.  Ex.  B.  The  product  for  the  tens  is  -  ?32.  You  re¬ 
name  it  _?3  hundreds  and  _?2  tens.  You  write  _?_2  in 
ten’s  place  in  the  answer  and  remember  the  _  ?3  hundreds 
to  add  to  the  product  for  the  hundreds:  (4  X  1)  +  3  =  ? 

Say  the  answers  by  rows;  then  by  columns. 
Remember:  Do  the  work  in  the  parentheses  first. 


a 

3.  (3  X  9)  +  2  2’ 

4.  (2  X  6)  +  1  '3 

5.  (5  x  2)  +  2  12 

6.  (3  X  6)  +  1  if 


b 

(5  x  3)  +  2  17 
(4  x  9)  +  3  39 
(3  X  8)  +  2  26 
(7  x  2)  +  3  17 


(4  X  2)  +  2  'o 
(8  X  2)  +  1  17 
(3  x  7)  +  2  23 
(4  x  6)  +  2  26 


(8  x  3)  +  2 

(4  x  7)  +  3 
20 

(9  X  2)  +  2 
(2  X  7)  +  1 


Set  29 


More  Renaming  in  Multiplication 

Reieaching:  remembering  tens  and  hundreds  [Oj 


1. 


4  X  247  =  n  Study  the  work  shown  in  box  A. 

2  tens  8  ones 

How  must  you  rename  the  product  for  the  ones  ?a  the  tens  ?v 

2  tens  1  hundred  8  tens 

?_  to  the  product  for  the  tens 


You  add  remembered 

1  hundred 

and  remembered  -  ?_  to  the  product  for 
the  hundreds. 

2.  Explain  all  the  renaming  and  the 
multiplication  for  the  examples  in  boxes 
B  and  C. 


B 

C 

236 

124 

3 

8 

708 

992 

! 
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Pupil’s  Objectives 

(a)  To  have  practice  in  multiplication  computa¬ 
tions  involving  remembering;  (b)  to  learn  about 
renaming  both  ones  and  tens  in  multiplication 
computation;  and  (c)  to  take  Trial  Test  3. 

Background 

No  new  skills  are  developed  in  this  lesson,  which 
is  merely  a  bringing  together  of  skills  that  already 
have  been  developed.  Your  children  have  learned 
the  M.  facts  in  which  one  of  the  factors  is  any  whole 
number  from  0  through  5  and  the  other  factor  is 
any  whole  number  from  0  through  9.  None  of  the 
multiplication  examples  with  2-  and  3-place 
numerals  involves  any  of  the  M.  facts  that  have  not 
been  taught. 

Renaming  is  an  important  principle  that  has 
been  utilized  in  many  ways  throughout  the 
Mathematics  We  Need  program.  Your  children 
have  learned  to  rename  ones  and  remember  tens 
and  they  have  learned  to  rename  tens  and  remem¬ 
ber  hundreds.  Now,  in  this  lesson  there  will  be 
examples  in  which  it  will  be  necessary  to  rename 
both  ones  and  tens  and  so  remember  both  tens  and 
hundreds. 

Notice  Ex.  3-6  on  page  338.  It  is  important 
that  you  see  these  exercises  as  preparation  for 
multiplication  with  2-  and  3-place  numerals 
when  remembering  of  tens  and/or  hundreds  is 
necessary.  The  numbers  added  represent  the 
remembered  tens  or  hundreds.  Only  1,  2,  or  3, 
is  added  in  these  exercises.  It  would  be  inappro¬ 
priate  to  add  numbers  greater  than  4  considering 
the  M.  facts  that  have  been  developed  thus  far 
(45  is  the  greatest  product).  Consider  Ex.  3a. 
The  (3  X  9)  may  be  seen  as  representing  the 
multiplication  of  the  tens  in  a  multiplication  ex¬ 
ample  with  a  2-  or  3-place  numeral.  The  2  added 
to  this  product  represents  2  tens  remembered 
from  the  multiplication  of  the  ones.  Since  the  ex¬ 
ample  shows  multiplication  by  3,  and  2  tens  are 
remembered,  this  multiplication  of  the  ones  could 
be  either  3X7,  3X8,  or  3X9.  Further,  it 
is  not  possible  to  have  a  M.  fact  with  3  as  one 
factor  in  which  there  would  be  more  than  2  tens 


remembered.  You  will  want  to  keep  this  point  in 
mind  if  you  prepare  exercises  of  this  type  for  your 
children.  Make  sure  the  number  added  is  one  that 
can  occur  in  the  indicated  multiplication  example. 
Research  studies  have  shown  that  children  who 
have  had  practice  with  exercises  like  these  are  more 
proficient  in  multiplication  with  2-  and  3-place 
numerals. 

Pre-Book  Lesson 

If  you  deem  it  necessary  to  demonstrate  the  re¬ 
naming  idea  with  concrete  materials,  use  the  pocket 
chart  as  suggested  in  a  below;  otherwise,  prepare 
your  pupils  for  the  text  activities  as  suggested  in  b 
on  Teacher’s  Page  339. 

a.  Use  a  pocket  chart  and  ask  children  to  show 
several  numbers  in  it.  Each  time  ask  the  child  to 
explain  each  number  shown  as  the  numbers  of 
hundreds,  of  tens,  and  of  ones. 

After  this  preliminary  work,  present  a  problem 
to  the  children  which  will  use  the  example  3  X  285. 
(Pupils  should  be  able  to  tell  you  that  the  answer 
can  be  found  by  adding  285  +  285  -f-  285.)  Direct 
a  child  to  show  285  in  one  row  of  the  pocket  chart. 
Have  children  show  the  second  and  the  third  285 
in  the  pocket  chart  so  that  the  chart  looks  some¬ 
thing  like  the  drawing  below. 


Hundreds 

Tens 

Ones 

in 

mrimrin 

nnnnn 

ni 

inmni 

nnnnn 

ii 

mnnrmn 

nnnnn 

Be  sure  your  pupils  see  that  three  equivalent  sets 
are  being  represented.  Ask  children  how  many 
l’s  in  all.  (It  would  probably  be  a  good  idea  to 
accompany  this  discussion  with  the  written  work 
for  the  multiplication  example.)  Pupils  should  be 
able  to  arrive  at  the  number  of  ones  by  multiplying 
3X5.  Have  them  rename  15  (1  ten  and  5  ones). 

Now,  your  pupils  should  see  three  sets  of  8  tens 
plus  the  1  ten  derived  from  work  with  the  ones  as 
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(3  X  8)  +  1 .  Continue  discussion  and  analysis  in 
the  same  way  to  complete  the  example.  A  good 
intermediate  step  for  these  children  would  be  to 
write  the  example  as  shown  below. 

285 
X  3 

15  (3X5  ones) 

240  (3  X  8  tens) 

600  (3  X  2  hundreds) 

b.  Perhaps  your  pupils  have  mastered  the  M. 
facts  and  the  idea  of  renaming  in  multiplication. 
If  so,  discuss  with  them  that  they  have  worked 
multiplication  examples  in  which  renaming  of 
the  product  of  the  ones  was  necessary.  Ask  if  a 
child  can  write  an  example  of  this  type. 

Then,  bring  out  that  there  have  been  examples 
that  required  renaming  of  the  product  of  the  tens. 
See  if  someone  can  write  an  example  of  this  type 
on  the  board. 

Discuss  with  pupils  that  some  examples  require 
renaming  of  products  of  both  ones  and  tens.  You 
may  have  a  child  write  an  example  of  this  type. 
Use  this  example  as  a  basis  for  discussing  the  multi¬ 
plication  and  the  renaming  involved.  Writing  the 
work  showing  each  product  (as  in  a  above)  helps 
us  to  see  the  numbers  to  be  renamed.  When  you 
think  the  children  are  ready,  they  should  be  en¬ 
couraged  to  think  the  renaming  and  remembering 
and  write  the  work  the  short  way,  showing  only 
the  final  product. 

Using  the  Text  Pages 

•  The  oral  work  in  Ex.  1  and  2  may  be  accom¬ 
panied  by  any  visual  devices  deemed  appropriate 
to  enhance  full  understanding  in  Set  28. 

•  The  oral  work  in  Ex.  3-6  is  preparation  for 
multiplication  with  renaming.  See  the  Back¬ 
ground  section  so  that  you  may  help  your  pupils 
derive  the  most  benefit  from  this  assignment. 

•  In  the  oral  work  at  the  bottom  of  text  page  338 
and  the  top  of  page  339,  it  would  be  desirable  to 
ask  children  to  write  each  example  on  the  board  as 
he  explains  the  work.  Ask  questions  such  as, 


“Where  do  both  9’s  come  from  in  the  answer  for 
Ex.  C?”  “Why  is  the  7  in  hundred’s  place  in  the 
answer  for  Ex.  B?” 

•  The  written  assignments,  Ex.  6-17  and  Ex. 
18-23,  should  not  be  too  difficult  for  pupils  after 
the  careful  presentation  of  the  Pre-Book  Lesson. 

•  Trial  Test  3  is  to  determine  the  results  of  the 
reteaching  experience  with  renaming  in  multipli¬ 
cation  with  2-  and  3-place  numerals.  Emphasize 
the  importance  of  careful  work  and  accuracy. 

Individualizing  Instruction 

•  As  a  check  on  their  work,  slower  learners  may 
write  the  examples  in  Ex.  6-17  on  text  page  339 
in  one  of  the  following  forms: 


145  = 

100  +  40  +5 

145 

X  6 

X  6 

X  6 

600  +  240  +  30, 

30 

(6  X  5) 

or  870 

240 

(6  X  40) 

600 

(6  X  100) 

870 

•  Some  of  the  pupils  may  write  examples  that 
utilize  in  the  multiplication  of  the  tens  the  multipli¬ 
cation  and  addition  shown  in  rows  3  and  4  on 
page  338.  For  Ex.  3a,  they  could  write: 

97  98  99 

X  3  X  3  X  3 

They  may  write  examples  that  utilize  in  multi¬ 
plication  of  the  hundreds  the  multiplication  and 
addition  shown  in  rows  5  and  6.  For  Ex.  5a, 
they  could  write: 

243  253 

X  5  X  5 

(The  number  of  ones  shown  in  the  examples  may 
vary.) 

•  All  pupils  should  analyze  in  detail  the  errors 
made  on  the  trial  test  by  writing  on  a  piece  of 
paper  the  headings  M.  Facts,  Renaming  Ones,  Re¬ 
naming  Tens,  Renaming  Both  Ones  and  Tens,  and  then 
checking  the  appropriate  heading  for  each  error 
made.  This  will  show  each  pupil  the  main  cause 
of  his  difficulty. 
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Tell  how  to  multiply  3.  152 

in  each  of  Ex.  3-5.  x  5 

760 

Copy  and  multiply. 


6. 

6  X  145  870 

9. 

2  X  397 

794 

7. 

8  X  115  920 

10. 

7  X  140 

980 

8. 

3  X  295  sss 

11. 

4  X  189 

756 

We  multiply  for  the  examples  in 
box  D  in  the  same  way  that  we 
multiply  other  numbers.  What  is 

different?  The  numerals  represent  money. 


4.  278  5.  115 

X3  X7 

834  805 

[W] 


12.  9  x  103 

13.  6  x  133 

14.  3  X  278 

927  15. 

798  16. 

834  17. 

324 

6  X  54 

846 

2  X  423 

945 

7  X  135 

$0.72 

$2.63 

240 

4 

3 

7 

$2.88 

$7.89 

I680,  or  $1.68 

Copy  and  work  Ex.  18  to  23. 

18.  4  X  $0.65 $2.60  20.  9  X  240  or  $2.1 6  22.  8  x  $0.54  $4.32 

19.  5  X  $1.47  $7.35  21.  4  X  $2.03  $8.12  23.  3  x  $3.00  $9.00 

♦  Extra  Examples.  Work  Set  65. 


Set  30 

Multiplication  Test 

Trial  Test  3  [W] 

Show  products  on  folded  paper.  Check  each  example 
by  multiplying  a  second  time. 


1. 

189 

432 

209 

53 

125 

321 

$0.45 

5 

2 

4 

9 

6 

3 

8 

945 

864 

836 

477 

750 

963 

$3.60 

2. 

248 

76 

283 

476 

143 

210 

$1.34 

4 

5 

3 

2 

6 

4 

7 

992 

380 

849 

952 

858 

840 

$9.38 

If  you  had  trouble  with  any  example,  review  pages 
338-339.  Then  take  the  test  again. 
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Set  31 

Dividing  Tens  and  Ones 

Reteaching:  using  the  distributive  property  [O] 

1.  If  Ruth  and  May  share  equally  their  68  shells, 
how  many  shells  will  each  girl  have?  .  ,  f  . 

J  To  find  the  number  for  each  of  thp  equ iva  lent  sets. 


To  find  the  number  tor  each  ot  the  eqi^ 

a.  Why  can  we  divide ?a  2)68 


fl 

cj 

H 


t * 

o 

c 

o 


3  1  4<-fact°r 


s 

factor 


2]6 

6 


g<-product 
0  (2X30) 


8 

8  (2X4) 


remainder->0 


B  « 

§ 

H 

l/l 

0 

c 

0 

3 

4 

2)6 

8 

6 

(2x3  tens) 

8  (2X4) 

R«0 

b.  Is  the  example  really  2)60  -f  8  ?  Yes 

c.  Study  the  work  in  box  A. 

30 

Divide  tens:  60  2  =  ?  In  what  place  is 

the  3  written  to  show  30?  Ten’s  ploce 

What  do  we  multiply  to  find  the  number 
to  subtract?  2x30 

Divide  ones:  8-^2=  ?4  In  what  place  is 
the  4  written?  0ne’s  ploce  2x4=8 

Multiply  to  find  the  number  to  subtract.* 
Ruth  and  May  will  each  have  -  ?_  shells. 


2.  We  can  also  work  as  in  box  B. 

6  tens 

a.  What  do  we  divide  first? a  In  what  place 
is  the  3  written  to  show  3  tens?Ten’s  place 

So  we  multiply  2  times  _?_  tens  to  find  the 
number  of  tens  to  subtract.  Why  can  we  show 

6  in  ten  s  place  represents  the  number  ot  tens 

the  number  of  tens  to  subtract  without  using  a  0?, 

b.  What  do  we  divide  next?  a  In  what  place 
is  the  4  written?  0ne's  place 

4  ones 


A 


So  we  multiply  2  times  _  ?_  to  find  the  number  of  ones 
to  subtract. 

c.  0,  the  number  that  is  left,  is  called  the  remainder. 
How  do  we  label  it?  R 

We  divide  tens  in  the  same  way  that  we 
divide  ones. 
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Teaching  Pages  340  and  341 


Pupil’s  Objectives 

(a)  To  review  division  with  a  2-  or  3-place  nu¬ 
meral  and  a  1 -place  numeral  in  which  both  tens 
and  ones  can  be  divided. 

Background 

Your  pupils  have  been  learning  to  find  the 
solution  to  a  division  example  by  determining  the 
unknown  factor.  In  other  words,  they  use  their 
knowledge  of  multiplication  facts.  If  the  child 
knows  the  multiplication  facts  for  any  given  factor, 
then  a  division  fact  in  which  that  factor  occurs 
can  be  shown  by  finding  the  unknown  factor. 

The  factors-product  relationship  should  be  de¬ 
veloped  with  2-  and  3-place  division  answers  just 
as  it  was  with  1 -place  answers.  Thus,  for  the  first 
example  on  the  text  page,  the  child  should  come  to 
know  that  the  product  60  has  the  factors  2  and  30. 

For  some  time  your  pupils  have  been  learning  to 
express  numbers  like  48  as  (40  +  8).  With  48  re¬ 
named  40  +  8,  the  child  can  use  the  distributive 
idea  for  the  division  48  -r-  4.  Technically,  we  say 
that  division  is  distributed  over  the  two  addends. 
Learning  to  rename  a  number  so  that  the  Dis¬ 
tributive  Property  may  be  used  efficiently  is  very 
important.  Children  may  then  proceed  to  divide 
hundreds  or  tens  in  the  same  way  that  they  divide 
ones.  In  this  lesson  there  are  no  ones  left  to  be 
divided  after  dividing  by  the  given  factor,  so  the 
remainder  is  0. 

Pre-Book  Lesson 

•  Review  the  renaming  of  numbers.  Rename 
numbers  like  69  as  6  tens  and  9  ones  or  as  (60  +  9). 
Numbers  like  156  may  be  renamed  15  tens  and  6 
ones,  or  150  +  6. 

•  Pose  a  problem  something  like  the  following: 

Yesterday  40  children  from  our  school  went 
on  a  trip  in  2  buses.  One  half  of  the  children 
were  in  each  bus.  How  many  children  rode 
in  each  bus? 

Solve  the  problem,  using  markers.  Show  4 
bundles  of  ten  and  ask  one  child  to  take  one  half 
of  the  bundles  and  another  child  to  take  the  other 


one  half.  Elicit  from  the  children  that  each  child 
has  20  markers.  Write  the  algorithm  with  the 
answer  on  the  board  in  each  of  two  ways. 

20 

2)40  40  -5-  2  =  20 

•  Use  markers  (or  some  other  place-value  teach¬ 
ing  aid)  to  solve  examples  like  84  -5-  4,  and  126  -f-  3. 

After  each  example  has  been  shown  with  the  use 
of  materials,  go  through  each  step  for  the  written 
algorithm  on  the  board.  It  is  essential  to  bring 
out  as  much  meaning  and  understanding  as 
possible. 

a.  For  4)84,  pupils  should  know  that  84  may  be 
renamed  80  +  4  and  therefore  they  should  be  able 
to  tell  the  meaning  of  the  numerals  8  and  4  in  the 
given  example. 

b.  As  preparation  for  the  shortened  algorithm, 

you  may  work  the  example 
as  shown  so  as  to  enhance  20  +  1 

understanding.  First,  we  4)  80  +  4 

divide  tens.  In  this  form,  —  80 
the  results  should  be  obvi-  4 

ous.  Then,  we  divide  the  —  4 

ones.  This,  too,  should  be  0 

obvious. 

Using  the  Text  Pages 

•  The  oral  work  in  Ex.  1  and  2  reviews  the  ideas 
just  presented  in  the  Pre-Book  Lesson,  as  it  asks 
important  questions  for  developing  insight  and 
understanding.  Ex.  2  shortens  the  algorithm  by 
making  use  of  the  place-value  quality  of  our  nu¬ 
meration  system  (6  in  ten’s  place  means  60).  Some 
pupils  will  be  able  to  use  this  form  immediately, 
while  others  will  gain  more  from  using  a  somewhat 
less  abstract  form  for  a  while.  Ultimately,  you  will 
want  all  pupils  to  use  this  form. 

Note  that,  in  box  B,  0  is  identified  as  the  re¬ 
mainder,  meaning  there  are  uo  ones  left  over. 
It  is  good  preparation  for  what  will  soon  follow — 
a  remainder  greater  than  0  (text  page  76). 

•  In  each  of  Ex.  1-6,  there  is  a  2-place  numeral 
for  both  the  number  divided  and  the  answer.  In 
each  of  Ex.  7-9  there  is  a  3-place  numeral  for  the 
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(4  X  20) 
(4  X  1) 


number  divided  and  a  2-place  numeral  for  the 
answer.  In  these  latter  examples,  the  hundreds 
must  be  renamed  tens  so,  of  course,  there  is  a  2- 
place  answer.  It  is  very  important  to  stress  the 
renaming  each  time. 

•  Ex.  1 0  refers  to  box  E  in  which  a  check  is 
shown  for  Ex.  9d.  This  will  be  a  good  time  to  re¬ 
view  the  inverse  relationship  between  multiplying 
and  dividing  by  a  number.  Guide  pupils  to  state 
in  their  own  words  what  they  know  about  a  product 
and  its  two  factors. 

•  Discuss  the  work  on  page  341  very  carefully. 
Always  ask  children  to  explain  the  why  of  a  step 
or  of  whatever  they  are  writing. 

Individualizing  Instruction 

•  Slower  learners  should  gain  additional  insight 
and  understanding  from  one  or  more  of  the  follow¬ 
ing  activities: 

a.  Renaming  numbers  similar  to  those  shown 
being  divided  on  the  text  page;  i.e.,  93  =  90  +  3. 

b.  Use  a  pocket  chart,  flannel  board,  or  abacus 
to  illustrate  the  division  for  examples  like  these: 

3)60  4)88  2)46  4)168 

•  Perhaps  all  children  will  derive  greater  under¬ 


standing  of  the  inverse  relationship  between  mul¬ 
tiplication  and  division  by  a  number,  as  they  show 
the  multiplication  that  is  involved  in  a  division 
example.  Then,  they  should  add  all  products  to 
see  if  their  sum  is  equal  to  the  number  being 
divided.  See  the  steps  shown  below: 

23 

a.  3)  69 

-  60 
9 

-  9 

0 

23 

b.  3)  69 

-  60 
9 

-  9 

0 

•  Each  child  will  write  the  work  for  Ex.  11-15 
in  the  form  that  is  most  appropriate  for  his  level 
of  mastery  of  the  skills  involved.  He  may  check 
his  work  by  using  an  alternate  form  of  division  to 
see  if  he  gets  the  same  answer  or  by  multiplying,  as 
in  box  E. 

•  Use  Extra  Examples  Set  66  as  appropriate. 


3  X  20  =  60) 


3X3  =  9 


First,  find  the 
products  to  emphasize 
multiplication. 


3  X  20  =  60  ) 


3X3  = 


_9 

69 


Add  the  products. 

The  sum  should  equal 
the  number  being 
divided  (69). 


NOTES 
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Copy  Ex.  3-6  on  the  board  and  work  them 
as  in  box  B?  page  340. 

3.  2)84  4.  2)48  5.  3)39  6.  4^84 

7.  2)  168  Study  the  work  in  box  C. 

a.  Can  you  divide  1  hundred  and  write 
1  in  hundred’s  place  in  the  answer?  No 

b.  168  can  be  renamed  16  tens  _?_8  ones. 

c.  Divide  tens.  T  16  2„=  ?s  In  what 

.  .  "  —  1  en  s  We  are  dividing  tens. 

place  is  the  8  written  ?A  Why?A  Are  there  any 
tens  left  to  be  divided ?No 

d.  Divide  ones.  8  -f-  2  =  ?4  In  what 

.  '  —  One’s 

place  is  the  4  written ?A  Why?  We  are  dividing  ones. 

e.  Why  is  the  remainder  0?  There  are  no  ones 

left  to  be  d  i  v  ided  . 

8.  Tell  what  is  missing  in  box  D. 

a.  Why  do  we  write  the  first  digit  in  ten’s 

place?  We  are  dividing  tens. 

b.  Why  do  we  write  the  second  digit  in 

one’s  place?  We  are  dividing  ones. 

c.  Explain  the  remainder.  It  shows  that  there  are  no  ones  left 

to  be  d  iv  ided  . 

9.  Tell  the  first  digit  to  write  for  each  answer  and 
in  what  place  to  put  it.  Then  show  all  the  division  on 

the  ^ 62.  _ — 5J_  _ZL_ 

a.  3)156  b.  4)248  c.  4)204  d.  5)355 

10.  Explain  the  check  in  box  E  for  Ex.  9d. 

Multiplying  the  answer  by  4he  number  we  divide  by 

gives  the  product,  and  so  undoes  the  division.  [W] 

Copy  and  divide  Check  ea^h  example  j^s  in  box 
11.  2)64  12.  6)186  13.  4)284  14.  8)328  15.  4)48 

Extra  Examples.  Work  Set  66. 
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a 

H 


8 

2)T6 

1  6 


R 


ga 

c 

o 

4 

8 

(2X8  tens) 

8 

8  (2X4) 

0 


D 


3  1 


9)279 

27 

9 

9 

R  ? 

o 


(9  X  -i*3-  tens) 


(9  X  _?L) 


RETEACHING 


Set  32 

Division  Test 

Trial  Test  4  [W] 

Copy  and  divide.  Check  each  example. 


31  94 


1. 

3)93 

5. 

2)188 

9. 

306  ^  6  si 

13. 

4)208 

41 

2. 

68  ^  2  34 

6. 

88  -f-  2  44 

10. 

36  3  12 

14. 

9)369 

63 

91 

83 

3. 

48  4-  4  12 

7. 

3)189 

11. 

4)364 

15. 

166  -s-  2 

51 

71 

72 

4. 

8)408 

8. 

217  -i-  7  3i 

12. 

5)355 

16. 

288  -f-  4 

If  you  had  trouble  with  any  example,  review  pages 
340-341.  Then  take  the  division  test  again. 


A  $0.73 
3)$2.19 
2  1 

9 

9 

0 


$2.31 

3)$6.93 

6_ 

9 

9_ 

3 

3 

0 

_ 


Set  33 

More  Dividing 

Using  $  and  cent  point  [O] 

1.  When  you  separate  $2.19  among  three  children, 
how  much  will  each  one  have?  3)$2. 19 

Box  A  shows  how  to  find  the  answer  for  the  division. 

_The  answer 

Why  is  0  written  to  the  left  of  the  cent  point?forthe  division 

should  show  0  dollars. 

2.  When  you  separate  $6.93  among  three  children, 

each  one  has  3)$6.93 

Box  B  shows  how  to  find  the  answer  for  this  division. 
Why  is  there  not  a  0  to  the  left  of  the  cent  point  ?v 

The  answer  for  the  division  should  show  2  dollars. 

[W] 

Work  Ex.  3-6. 

$0.52  $1.12  $0.81  $0-41 

3.  4)$Z08  4.  2)$Z24  5.  5)$4.05  6.  6)$2.46 
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Trial  Test  4  is  to  be  administered  after  pupils  have  reviewed  the  work 
on  text  pages  340-341.  It  is  a  means  of  determining  the  results  of  the 
reteaching  of  division  using  2-  and  3-place  numerals. 

Dividing  when  using  $  and  cent  point  should  provide  no  difficulties, 
since  the  illustrative  examples  make  the  procedures  clear. 

NOTES 
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Set  34 

A  Vacation  Trip  to  Canada 

For  use  after  page  16 

1.  On  the  day  the  Coles  left  for  Canada,  Mrs.  Cole 
had  $85.  How  much  less  did  she  have  that  night  if  she 
had  $64?  $2i 

2.  The  Coles  drove  375  miles  the  first  day  and  244 
miles  the  second  day.  How  many  more  miles  did  they 
drive  the  first  day  than  the  second  day?  131  miles 

3.  A  sign  showed  83  miles  to  a  waterfall.  After  12 
miles,  how  many  miles  was  it  to  the  waterfall?  71  miles 

4.  At  a  pear  orchard  Peter  picked  34  pears  and  Nancy 
picked  15.  How  many  pears  did  they  pick  together?  49  pears 

5.  At  a  trading  post  they  saw  57  fox  skins  and  32 
seal  skins.  How  many  more  fox  than  seal  skins  were 
there?  25  fox  skins 

6.  The  Coles  saw  some  of  the  tallest  trees  in  the  world. 

One  was  385  feet  high.  The  tallest  pine  they  saw  was 

150  feet.  How  many  feet  shorter  was  the  tallest  pine?  235  feet 

Set  35 

Weighing  at  the  Lincoln  School 

1.  Don’s  weight  in  pounds 
was  how  much  greater  in  May 
than  in  September  ?  9  pounds 

2.  In  September,  Gary’s 
weight  was  how  much  more 
than  Becky’s?  19  pounds 

[continued  on  page  344] 


For  use  after  page  28 


Name 

Pounds 

Sept. 

May 

Molly 

45 

58 

Jim 

53 

62 

Don 

64 

73 

Sue 

54 

66 

Becky 

57 

69 

Gary 

76 

84 

343 


EXTRA  PROBLEMS 


3.  In  May,  what  was  the  total  weight  of  the  three  boys?v 

2 1 9  pounds 

4.  In  May,  what  was  the  total  weight  of  the  three  girls  ?v 

1 93  pounds 

5.  How  much  greater  was  the  weight  of  the  boys  than 
the  weight  of  the  girls?  (Use  your  answers  for  problems 

3  and  4.)  26  pounds 


Set  36 

The  School  Paper  Drive 

For  use  after  page  45 

River  School  is  keeping  a  chart  on 
the  board  to  show  how  many  pounds 
of  paper  each  room  has  collected. 

1.  What  is  the  difference  between 
the  amounts  of  paper  collected  in 
Room  1  and  in  Room  3?  1 05  pounds 

2.  How  many  pounds  of  paper 
have  Room  1  and  Room  3  collected  ?v 

855  pounds 

3.  Room  2  wants  to  collect  600  pounds  of  paper. 
How  many  more  pounds  do  they  need?  75  pounds 

4.  In  Room  4,  Sam  collected  95  pounds,  Joe  89  pounds, 
and  Sue  83  pounds  of  paper.  How  many  pounds  did  the 
three  children  collect  together?  267  pounds 

5.  How  many  pounds  were  collected  by  all  the  other 
children  in  Room  4?  (Use  your  answer  for  problem  4.) 

673  pounds 

6.  What  is  the  difference  between  the  numbers  of 
pounds  collected  by  the  room  having  the  most  paper  and 
by  the  room  having  the  least  amount?  565  pounds 


Room 

Pounds 

1 

375 

2 

525 

3 

480 

4 

940 

5 

715 

6 

639 
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Set  37 

Buying  Meat 

Mr.  Carr  put  in  his  store 
window  the  list  of  prices  at 
the  right. 

1.  How  much  did  Mrs. 

Brown  have  to  pay  for  5  lb. 

of  shell  fish?  395 <t,  or  $3.95 

2.  How  much  did  she  get  for  change  from  a  $5.00  bill?  $1.05 

3.  Mrs.  Cole  bought  stew  meat  weighing  4  lb.  How 
much  did  it  cost?  260*,  or  $2.60 

4.  Mrs.  Cole  also  bought  lobsters  whose  weight  was 
5  lb.  What  did  the  lobsters  cost?  460*,  or  $4.60 

5.  How  much  did  Mrs.  Cole  pay  in  all?  $7.20 

6.  How  much  did  4  lb.  of  fish  sticks  cost?  152*,  or  $1.52 

Set  38 

Getting  to  and  from  School 

For  use  after  page  102 

1.  At  Joe’s  school  148  children  walk  to  school,  97 
ride  their  bicycles,  and  117  come  by  bus.  How  many 
children  is  that  in  all?  362  children 

2.  One  third  of  the  117  children  who  ride  the  bus 
are  boys.  How  many  boys  is  that?  39boys 

3.  In  the  5  days  of  a  school  week,  Tom  spends  about 
120  minutes  riding  his  bicycle  to  school  and  back.  About 

how  many  minutes  each  day  does  he  spend  that  way?  24  minutes 

[continued  on  page  346] 


and  Fish 

For  use  after  page  64 


Roast 

890 

lb. 

Shell  Fish 

79  0 

lb. 

Live  Lobster 

92d 

lb. 

Fish  Sticks 

38e 

lb. 

Stew  Meat 

65e 

lb. 
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4.  If  it  is  6  miles  to  school  and  back,  how  many  miles 
does  Tom  ride  in  a  month  of  20  school  days?  120  mi ies 

5.  Sally  rides  the  bus  124  miles  a  month  going  to 
and  from  school.  Jane  rides  the  bus  207  miles  in  that 
time.  How  many  more  miles  does  Jane  ride  than  Sally  ?v 

83  m i Ies 

6.  At  a  mile,  how  much  would  it  cost  Sally’s  father 
to  take  her  the  124  miles  she  covers  in  a  month  in  going 
back  and  forth  to  school?  868$,  or  $8.68 


Set  39 

The  School  Lunchroom 

For  use  after  page  112 

1.  This  month,  May’s  school  lunches  cost  $3.15.  Last 
month  she  spent  $0.63  less,  or  $-?-.  $2.52 

2.  May  spent  5  of  her  $3.15  for  milk.  How  much  did 
she  pay  for  milk?  $0.63 

3.  Jean  paid  $4.23  for  lunches  last  month.  This  month 
she  paid  $0.69  more.  What  was  the  cost  of  her  lunches 
this  month?  $4.92 

4.  The  lunchroom  has  places  for  112  children  at  one 
time,  seated  8  at  a  table.  How  many  tables  are  there ^ 

14  tables 

5.  Joe  works  in  the  lunchroom  45  minutes  a  day.  In 
a  school  week  of  5  days,  how  many  minutes  does  he  work^ 

225  m inutes 

6.  Joe  saved  $3.96  in  4  weeks  to  buy  a  big  cowboy 
hat.  Each  week  he  saved  the  same  amount.  How  much 
money  was  that  a  week?  $0.99 

7.  Joe  saved  75<£  each  month  for  Savings  Stamps.  In 
5  months,  how  much  money  did  he  save?  3754,  or  $3.75 
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Set  40 

A  Fourth-Grade  Track  Meet 

Use  the  table  at  the 
right  for  these  problems: 

1.  Jack’s  older  brother 
jumped  e  as  far  as  Jack 
threw  the  softball.  How 
far  did  his  brother  jump? 

ii  ft. 

2.  It  takes  Bill  7  times 
as  long  to  run  around  the  track  as  to  run  50  yd.  How 
many  seconds  does  he  take  to  run  around  the  track?  84  seconds 

3.  How  many  yards  can  Ricky  throw  the  softball?  31  yards 

4.  A  boy  in  the  fifth  grade  can  throw  the  softball 
48  yd.  How  many  feet  is  that?  144  ft. 

5.  Andy  can  throw  the  softball  twice  as  far  as  he  could 
in  Grade  1.  How  far  could  he  throw  in  Grade  1?  37  ft. 

Set  41 

Buying  at  Sales 

For  use  after  page  153 

1.  By  buying  at  a  sale,  Mr.  Smith  got  a  $59.00  suit 
for  $42.98.  How  much  did  he  save?  $16.02 

2.  For  a  sale,  161  books  were  placed  in  7  piles  of  the 
same  number  of  books.  How  many  books  were  in  each 

pile?  23  books 

3.  After  the  sale,  only  17  of  the  161  books  were  left. 
How  many  books  had  been  sold?  1 44  books 


For  use  after  page  148 


Name 

50-yard 

Race 

Softball 

Throw 

Jack 

9  sec. 

66  ft. 

Bill 

12  sec. 

85  ft. 

Ricky 

8  sec. 

93  ft. 

Andy 

10  sec. 

74  ft. 

Peter 

11  sec. 

87  ft. 

[continued  on  page  348] 
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4.  Mrs.  Smith  bought  6  pairs  of  socks  for  Mr.  Smith. 
She  saved  18<£  on  each  pair.  How  much  less  did  the  6 
pairs  of  socks  cost  at  the  sale?  io8#,  or  $i.o8 

5.  The  price  of  shoes  had  been  $1.98.  A  sign  read, 
“h  price  while  on  sale.”  What  was  the  sale  price  of  the 
shoes?  $0.99 

6.  Mrs.  Little  saved  $2.65  on  shirts,  $1.07  on  ties, 
and  $3.89  on  shoes.  How  much  did  she  save  in  all?  $7.6i 

Set  42 

An  Automobile  Trip 

For  use  after  page  181 

1.  The  Clark  family  planned  to  drive  a  total  of  about 
2,400  miles  in  8  days.  If  they  went  the  same  distance 
each  day,  how  far  would  that  be  a  day?  3 oo  miles 

2.  Mr.  Clark  thought  they  might  drive  450  miles  the 
first  day.  They  got  started  late  and  drove  only  389  miles. 
How  much  less  was  that  than  450  miles?  6i  miles 

3.  Mr.  Clark  bought  9  gallons  of  gasoline  at  38 <t  a 
gallon.  How  much  did  the  gasoline  cost?  342*,  or  $3.42 

4.  The  second  day  they  went  348  miles.  If  Mrs.  Clark 

1  «87 

drove  ?  of  the  way,  how  many  miles  did  she  drive?miies 

5.  How  far  did  they  go  the  first  two  days?  (Use  num¬ 
bers  from  problems  2  and  4.)  737  miies 

6.  How  many  of  the  2,400  miles  did  they  still  have 
to  go?  (Use  your  answer  for  problem  5.)  1,663  miles 

7.  On  one  long  stretch  of  road  where  few  people  lived, 
Mr.  Clark  drove  for  5  hr.  at  65  miles  an  hour.  How  far 
did  he  go  in  that  time?  325  miles 
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Set  43 

Using  Units  of  Measurement 

For  use  after  page  192 

1*  ^  takes  a  large  ship  such  as  the  Queen  Mary  about 
5  days  to  cross  the  ocean  on  one  of  its  trips.  About  how 
many  hours  is  that?  120  hours 

2.  A  bridge  across  one  of  our  large  rivers  is  4,185  ft. 
long.  How  many  yards  long  is  it?  1,395  yards 

3.  The  weight  of  a  roast  is  7  lb.,  or  _?Jounces. 

4.  A  ship  sailed  around  the  world  in  84  days.  How 
many  weeks  is  that?  1  2  weeks 

5.  In  one  month,  a  milkman  left  96  quarts  of  milk  at 
the  Joneses’.  How  many  gallons  of  milk  was  that?  24  ga  I  Ions 

6.  A  store  sold  120  pints  of  ice  cream  in  two  days. 

How  many  quarts  of  ice  cream  was  that?  60  quarts 

7.  A  rope  35  yd.  in  length  is  how  many  feet  in  length?  105  feet 
Set  44 

Larry  Goes  to  Camp 

For  use  after  page  204 

1.  Camp  cost  $24.50  each  week.  How  much  did 
Larry’s  father  have  to  pay  for  Larry’s  3  weeks  at  camp?  $73.50 

2.  How  much  less  than  $100.00  did  he  have  to  pay?  $26-50 

3.  If  29  of  the  153  boys  in  camp  went  hiking  and  56 
went  swimming,  how  many  boys  did  something  else?  68  boys 

4.  For  dinner,  15  dozen  rolls  were  made.  After  dinner 
23  rolls  were  left.  How  many  rolls  had  been  eaten?  157  rolls 

5.  Meals  cost  about  $2  a  day  for  each  boy.  The  cost 

of  meals  for  the  153  boys  for  one  week  was  how  much?  $2,142 
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Set  45 

Problems  about  the  Ocean 

For  use  after  page  207 

1.  The  weight  of  the  largest  sea  turtle  is  about  1,500 
lb.  The  weight  of  the  largest  land  turtle  is  about  500  lb. 
How  many  pounds  heavier  is  the  sea  turtle?  1,000  ib. 

2.  The  largest  ocean  fish  may  grow  to  be  52  ft.  long. 
The  largest  fresh-water  fish  may  be  about  one  half  as  long. 
How  many  feet  long  is  that?  26  ft- 

3.  A  fishing  boat  picked  up  a  giant  sea  plant  203  ft. 
long.  The  plant  was  7  times  as  long  as  the  boat.  How 
mych  less  than  1,500  ft.  was  the  plant?  1,297  ft. 

4.  One  day  Mr.  Moore  caught  fish  having  weights  of 
36  lb.,  19  lb.,  and  22  lb.  Five  other  men  on  the  boat 
caught  a  total  of  240  lb.  of  fish.  How  much  more  was 
the  weight  of  their  fish  than  that  of  Mr.  Moore’s?  1 63  ib. 


Set  46 

Spelling  Scores 

For  use  after  page  235 

1.  What  was  the  mean 
average  of  Dora’s  scores 
for  all  tests? si 

2.  For  Test  4,  find  the 
mean  average  of  scores 
for  all  children.  76 

3.  For  Test  3,  what 
is  the  mean  average  of 
the  boys’  scores? 75 


Spelling 

Tests 

1 

2 

3 

4 

5 

Dora 

85 

63 

94 

72 

91 

Jane 

96 

78 

84 

92 

80 

Tom 

72 

53 

68 

65 

72 

Bob 

81 

69 

74 

83 

63 

Jack 

67 

73 

83 

78 

82 

Ruth 

73 

66 

56 

66 

74 

350 


o  EXTRA  PROBLEMS 


4.  For  Test  3,  what  is  the  mean  average  of  the  girls’ 
scores?  78 

5.  Among  the  six  children,  Jane’s  mean  average  for  the 
five  tests  was  greatest.  What  was  it?  86 

6.  Was  Bob’s  score  for  Test  5  as  great  as  the  mean 

average  for  the  six  children?  No;  Bob’s  score  was  63,  while  the 

average  for  the  six  children  was  77. 


Set  47 

Planting  the  Spring  Garden 

For  use  after  page  255 

1.  Mr.  Black’s  garden  has  4  sides  of  equal  length. 

If  the  distance  around  the  garden  is  424  ft.,  how  long 
is  each  side?  106  ft. 

2.  Tom  Black  helped  his  father  set  out  225  cabbage 
plants  in  9  rows  of  the  same  size.  How  many  plants 
did  they  put  in  each  row?  25  plants 

3.  Together,  they  set  out  12  rows  of  tomato  plants, 

14  plants  in  each  row.  How  many  tomato  plants  was  that?  1 68  plants 

4.  Tom  and  his  father  planted  rows  of  beets — 25  ft., 

20  ft.,  and  18  ft.  long.  How  many  feet  was  the  mean 
average  for  the  lengths  of  the  rows?  21  ft. 

5.  If  a  package  of  lettuce  seed  makes  a  mean  average 
of  45  ft.  of  lettuce  plants,  how  many  feet  of  lettuce  plants 
can  be  planted  with  4  packages  of  seed?  1  so  ft. 

6.  In  all,  Tom  worked  19  hours  one  week.  His  father 
paid  him  45  an  hour.  How  much  money  did  Tom  earn 
that  week?  855 or  $8.55 


351 


EXTRA  PROBLEMS 


Set  48 

Using  a  Graph  for  Average  Problems 

For  use  after  page  280 

1.  Read  the  graph  to  find  the  num¬ 
ber  of  miles  traveled  during  each  of  the 
first  5  days  of  a  trip.  6o;  so,-  so;  9o;  70 

2.  Find  the  mean  average  for  the 
numbers  of  miles  traveled  per  day.  70 

3.  On  which  day  was  the  mileage 
closest  to  the  mean  average  ?  Wednesday 

4.  On  which  days  was  less  than  the 
mean  average  number  of  miles  trav¬ 
eled?  Saturday  and  Monday 

5.  On  which  days  was  greater  than 

Distances  Traveled  the  mean  average  number  traveled  ?  v 

Sunday  and  Tuesday 


Set  49 

Using  a  Picture  to  Solve  Problems 

For  use  after  page  285 


1.  How  far  is  Pine  from  Green  Oak  by  way  of  Kent?v 

27  miles 

2.  How  much  closer  to  Jackson  is  Willow  than  Willow 
is  to  Lincoln?  8  mi  les 


3.  How  far  is  the  shortest  way  from  Jackson  to  Kent?v 

35  mi  les 

4.  Which  is  closer  to  Lincoln,  Jackson  or  Green  Oak?v 

Green  Oak 
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b 

e 

d 

e  f 

g 
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;  1 

Sof 

1. 

24 

33 

53 

6 

3  5 

38 

86 

7 

O  V  1/ 

50 

5 

5 

8 

47 

58  73 

7 

5 

54 

* 

29 

38 

61 

53 

61  78 

45 

91 

61 

j  /\  • 

2. 

59 

8 

8 

17 

24  64 

5 

6 

55 

3 

47 

35 

9 

9  7 

19 

25 

8 

62 

55 

43 

26 

33  71 

24 

31 

63  1 

1. 

28 

35 

20 

47 

33  55 

91 

50 

43 
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6 

9 

4 

5 

8  6 

9 

8 

4 

51 

22 

26 

16 

42 

25  49 

82 

42 

39 

S. 

2. 

60 

70 

57 

42 

73  41 

32 

22 

71 

9 

2 

9 

3 

6  7 

6 

7 

9 

51 

68 

48 

39 

67  34 

26 

15 
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b 

C 

d 

e 

f 

g 
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1. 

23 

24 

73 

23 

54 

20 

33 

18 

Set 

52 

30 

13 

10 

72 

14 

29 

45 

40 

A 

53 

37 

83 

95 

68 

49 

78 

58 

A. 

2. 

407 

543 

253 

201 

302 

322 

651 

500 

322 

346 

743 

503 

566 

243 

132 

259 

729 

889 

996 

704 

868 

565 

783 

759 
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25 

29 

13 

33 

48 

38 

46 

35 

Set 

14 

14 

11 

22 

16 

21 

25 

24 

53 

n 

15 

2 

n 

32 

17 

21 

n 

S. 

2. 

264 

276 

598 

478 

187 

335 

264 

455 

23 

34 

35 

37 

44 

214 

111 

323 

241 

242 

563 

441 

143 

121 

153 

132 

1. 

36 

19 

15 

22 

45 

16 

56 

62 
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15 

27 

20 

48 

15 

27 

25 

19 

54 

51 

46 

35 

70 

60 

43 

81 

81 

A. 

2. 

602 

205 

409 

457 

255 

308 

528 

465 

279 

676 

486 

504 

725 

486 

347 

152  j 

881 

881 

895 

961 

980 

794 
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617 
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a 

b 

e 

d 

e 

f 

g 

h 

1. 

568 

289 

377 

185 

375 

279 

456 

522 

Set 

257 

482 

442 

535 

367 

621 

275 

379 
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825 

771 

819 

720 

742 

900 

731 

901 

A. 

2. 

358 

179 

486 

249 

227 

537 

647 

274 

472 

755 

113 

289 

398 

165 

167 

355 

830 

934 

599 

538 

625 

702 

814 

629 

1. 

50 

70 

3 

8 

9 

4 

6 

60 

70 

8 

5 

8 

7 

9 

70 

6# 

50 

6 

4 

7 

4 

6 

80 

Set 

80 

90 

8 

7 

8 

8 

5 

20 

56 

26  * 

2&<r 

25 

24 

32 

23 

26 

23* 

A. 

2. 

24 

30 

14 

100 

230 

406 

113 

52 

14 

li 

48 

190 

160 

183 

227 

45 

36 

19 

15 

220 

450 

38 

16 

25 

15 

27 

20 

480 

150 

67 

63 

43 

89 

87 

97 

99* 

99* 

694 

419 

165 

J. 

792 

757 

826 

432 

978 

535 

634 

325 

275 

389 

759 

84 

396 

296 

255 

157 

517 

368 

67 

348 

582 

239 

379 

168 

Set 

2. 

783 

622 

581 

944 

837 

958 

456 

168 

57 

e 

295 

343 

62 

579 

668 

199 

349 

69 

488 

279 

519 

365 

169 

759 

107 

99 

3. 

762 

981 

453 

756 

944 

456 

548 

286 

177 

853 

204 

678 

86 

57 

259 

92 

585 

128 

249 

78 

858 

399 

289 

194 

1. 

800 

600 

500 

700 

300 

600 

405 

288 

Set 

296 

269 

189 

648 

254 

63 

267 

143 

58 

504 

331 

311 

52 

46 

537 

138 

145 

S. 

2. 

800 

620 

400 

300 

905 

800 

350 

652 

498 

531 

85 

78 

239 

357 

125 

273 

302 

89 

315 

222 

666 

443 

225 

379 

354 


EXTRA  EXAMPLES 


a 

b 

C 

d  e 

f 

1. 

6,423 

2,562 

6,134 

2,774 

5,875 

$45.36 

Set 

1,376 

6,528 

3,524 

5,142 

1,132 

54.55 

59 

7,799 

9,090 

9,658 

7,916 

7,007 

$99.91 

A. 

2. 

827 

1,468 

896 

8,747 

3,568 

$9.06 

149 

3,708 

406 

46 

3,074 

36.49 

7,863 

4,294 

4,963 

587 

675 

48.57 

8,839 

9,470 

6,265 . 

9,380 

7,317 

$94.12 

1. 

8,453 

9,823 

2,454 

5,482 

$35.43 

$60.53 

Set 

5,021 

7,614 

342 

3,741 

12.26 

1.42 

60 

3,432 

2,209 

2,112 

1,741 

$23.17 

$59.11 

S. 

2. 

8,280 

1,740 

5,315 

8,909 

$48.60 

$32.10 

4,969 

625 

3,436 

2,087 

47.18 

15.09 

3,311  . 

bus 

1,879 

6,822 

$  1.42 

$17.01 

1. 

6,487 

875 

7,639 

847 

4,763 

$69.86 

C'  - 

2,308 

120 

1,431 

3,623 

4,908 

15.48 

L 

8,795 

995 

9,070 

4,470 

9,671 

$85.34 

61 

2. 

246 

1,738 

5,217 

3,623 

36 

$7.02 

A. 

902 

680 

4,303 

2,810 

59 

8.95 

6,978 

650 

354 

1,366 

3,768 

84.00 

8,126 

3,068 

9,874 

7,799 

3,863 

$99.97 

1. 

7,169 

5,837 

4,653 

6,529 

8,436 

$42.73 

Set 

2,803 

2,564 

4,275 

690 

1,079 

18.73 

62 

4,366 

3,273 

378 

5,839 

7,357 

$24.00 

S. 

2. 

7,136 

9,823 

6,116 

8,234 

9,312 

$60.00 

5,928 

204 

3,426 

7,958 

6,187 

4.79 

1,208 

9,619 

2,690 

276 

3,125 

$55.21 

1. 

102 

324 

103 

303  221 

102 

105 

Set 

2 

2 

3 

3 

4 

3 

1 

H  o 

204 

648 

309 

909 

884 

306 

105 

oo 

M. 

2. 

101 

203 

$1.02 

$1.33  101 

$2.21 

$3.20 

9 

3 

4 

3 

8 

2 

3 

909 

609 

$  4.08 

$  3.99 

808 

$4.42 

$9.60 

355 


EXTRA  EXAMPLES 


a 

b 

C 

d  e 

f 

g 

h 

1. 

384 

350 

292 

141  283 

130 

242 

224 

Set 

61 

2 

2 

3 

6  3 

6 

4 

3 

-  "A  f 

768 

700 

876 

846  849 

780 

968 

672 

3 1  • 

2. 

120 

493 

140 

462  231 

140 

170 

115 

8 

2 

5 

2  4 

7 

3 

6 

960 

986 

700 

924  924 

980 

510 

690 

1. 

132 

142 

186 

238  256 

357 

124 

132 

Set 

7 

6 

2 

4  3 

2 

8 

6 

65 

924 

852 

372 

952  768 

714 

992 

792 

M. 

2. 

390 

267 

143 

478  149 

134 

259 

234 

2 

3 

5 

2  4 

7 

3 

3 

780 

801 

715 

956  596 

938 

777 

702 

a 

b 

C 

d 

e 

f 

gnl 

42 

31 

64 

31 

83 

73 

91 

1. 

3)126 

6)186 

27128 

9)279 

2)166 

3)219 

3)273 

94 

31 

82 

31 

31 

52 

61 

Set 

2. 

2TT88 

8)248 

3)246 

57155" 

7)217 

2)104 

5)305 

66 

21 

71 

21 

53 

21 

72 

61 

3. 

6)126 

27142 

57105 

37159 

97)89 

4)288 

4)244 

21 

61 

21 

41 

31 

51 

41 

4. 

7)147 

37183 

8)168 

6)246 

4)124 

4)204 

8)328 

113.R0 

134.R0  211.R0  41.R0 

31, R0 

312.R0 

412.R0 

1. 

2)226 

2)268 

4)844 

7)287 

6)186 

3)936 

2)824 

112.R0 

111.R0  222.R0  231.R0 

31, R0 

223.R0 

31, RO 

Set 

f.  7 

2. 

4)448 

5)555 

4)888 

3)693 

7)2l7 

3)669 

9)279 

O  4 

143.R0 

212.R0  31.R0  124.R0 

213.R0 

214.R0 

333.R0 

3. 

2)286 

4)848 

7)217 

2)248 

3)639 

2)428 

3)999 

1. 

3,825 

5,403  123  422 

248 

548 

$7.05 

Set 

+  1,968 

-  1,257  X  6  X  2 

X  3 

+  254 

+  1.86 

5,793  „ 

4,146,.  738  844 

744 

802 

$8.91 

68 

2. 

35693s)  5)455  )  190  345 

$9.63 

164 

439 

231. 

”  x4  x2  +4.55 

+  453 

-285 

760  690 

$14.18 

617 

- T54 

356 


EXTRA  EXAMPLES 


a 

b 

c 

d 

e 

f 

Set 

37,R2 

1.  5)187 

35,  R3 

6)2X3 

68, R 1 

4)273 

52. R0 

9)468 

62. R2 

5)312 

48.  R3 

5)243 

36,R3 

59,R  1 

98, R0 

23, R  1 

42, R3 

42, R 1 

69 

2.  4)147 

5)296 

4)392 

7)162 

9)381 

6)253 

42,R0 

45, R2 

78, R2 

45, R2 

31, R2 

58, R2 

3.  7)294 

4)182 

3)236 

8)362 

9)28l 

3)176 

$0.97,R0 

$0.88, R0 

$0.57,R0 

$0.93,R0 

$0.64, RO 

$0.59,R0 

1.  2)$  1.94 

2)$L76 

4)$2.28 

3)$2.79 

3)$  1.92 

4)$2.36 

Set 

$0.99,R2* 

$0.84,  R I4 

$0.76, R 1^ 

$0.69,Rl<f 

$0.32,  R5tf 

$0.31, RU  I 

70 

2.  4)$3.98 

4)$3.37 

4)S3)05 

4)$2.77 

7)$2.29 

7)$2.18 

$0.21, R0 

$0.74, R0 

$0.31, R0 

$0.58,R2* 

$0.44,R0 

$0.44,R4<* 

3.  5)$L05 

3)$2.22 

9)52.79 

3)S1.76 

5)$2.20 

6)$2.68 

1 12,  R2 

143, R2 

1 17,R2 

225,  R1 

214, R 1 

225,  RO 

1.  5)562 

4)574 

3)353 

2)451 

4)857 

3)675 

1-64,  R0 

144,  R1 

419,  R1 

284,  RO 

164,R3 

189,R1 

Set 

2.  3)492 

5)72l 

2)839 

3)852 

4)659 

3)568 

71 

287,  R2 

123, R1 

1 38,  R 1 

134, R4 

183, R 1 

143, R2 

3.  3)863 

4)493 

2)277 

5)674 

4)733 

5)717 

149,R 1 

122, R4 

145, R2 

143, R1 

289,  R1 

132,R0 

4.  2)299 

8)980 

4)582 

6)859 

3)868 

7)924 

1,R2 

6,R  1 

4,R1 

5,R8 

6,R1 

8,R1 

1.  6)8 

2)13 

6)2^ 

9)53 

6)37 

6)49 

5,R5 

1,R  1 

6,R3 

3,R1 

6,R1 

5,R2 

Set 

72 

2.  6)35 

6)7 

5))5 

6)19 

4)25 

3)1 7 

2,R5 

6,R5 

7,R3 

9,R1 

2,R3 

4,R3 

3.  6)l7 

6)44 

6)45 

6)55 

6)13 

6)27 

48,  R1 

61, RO 

1.  2  X  448  896 

4.  6)289 

7. 

9)549 

$0.93,R2^ 

$0.89,R2* 

2.  3  X  309  927 

5.  5)$4.67 

8. 

6)$536 

Set 

73 

58,R3 

3.  4  X  $1.56  $6.24 

6.  185  -  97  88 

9. 

4)235 

10.  2,835  + 

1,422  +  6814,938 

11.  1,692  +  305  + 

2712,268 

12.  $8.64  + 

$1.28  +  $5. 39H5.31 

13.  $2.56  +  $7.75  +  $5.25v 

$  75.56 

357 


EXTRA  EXAMPLES 


n 

a 

b 

e  cl 

e 

f 

I. 

4,312 

3,516 

257  183 

252 

782 

!  Set 

n  \ 

2 

2 

6  7 

3 

3 

8,624 

7,032 

1,542  1,281 

756 

2,346 

M. 

2. 

1,317 

295 

3,226  2,458 

4,596 

519 

4 

4 

3  4 

2 

5 

5,268 

+T80 

9,678  9,832 

9,192 

2,595 

1. 

6,963 

2,827 

817  3,120 

7,235 

4,058 

Set 

+  2,512 

+  4,198 

— 

296  2,585  —  535  6,70{ 

3  —  52  7  3,509  —  549 

9,475“ 

7,025 

521  119 

1 1 9,  R  2 

169, R2 

75 

2. 

278 

1,327 

3,146  6)714 

7)835 

4)678 

X  7 

X  5 

X  3 

1,946 

6,635 

9,438 

1 , 124, RC 

2,241, R0 

1, 1 17,R4  1 ,273, R6 

2,585, R 1 

1,238, R4 

Set 

1. 

5)5,620 

4)8)964 

8)8)940  7+917  3)7)756 

6)7,432 

4,979, R  1 

1, 612.R0 

1,312, RO  1 ,39 1 ,  R3 

1 ,646, R  1 

1,697, RO 

i  o 

2. 

2)9,959 

6)9,672 

7)9,184  6)8,349  5)8,231 

4)6/788 

it 

1) 

e 

<1  e 

f 

CT 

5o,R2 

60, R5 

20,  R2 

50, R4  130, R4 

230, R2 

12+R0 

1. 

3)92 

6)365  4)82 

5)254  6)784 

4)922 

6)720 

Set 

60, R4 

70, R5 

70,  Ri 

20, R2  40, R 1 

50, R2 

170, R2 

77 

2. 

5)304 

6)425  5)354 

3)62  5)201 

6)302 

4)682 

60, R3 

30, R3 

290, Rl 

60, Rl  10, R4 

60, R3 

80, R4 

3. 

4)243 

6)183  3)871 

8)48)  9)94 

7)423 

7)564 

106.R0 

108, R0 

307.R0 

207, Rl  110.R2 

304.R0 

1,081, R2 

1. 

6)636 

5)540  3)921 

4)829  7)772 

2)608 

4+326 

206.R0 

1 19,  R4 

102, R 1 

104, R2  305, Rl 

106.R0 

308, R3 

Set 

2. 

3)618 

8)956  9)919 

4)4)8  3)916 

5)530 

5)1,543 

70 

136, R5 

102, R7 

287,  Rl 

144, Rl  119, Rl 

114, R6 

415.R0 

i  o 

3. 

6)821 

9)925  3)862 

5)72)  7)834 

8)918 

5)2)075 

159, R2 

293,  R  1 

142,  R3 

298, Rl  71, R3 

106, R3 

537.R0 

4, 

4)638 

2)587  5)7)3 

3)895  6)429 

9)957 

8+296 

358 


359 


EXTRA  EXAMPLES 


a 

b 

C 

d  e  f  g 

Set 

84 

M. 

1. 

$0.98 

$0.26 

$0.73 

SO. 39  $0.57  $0.48  $0.95 

75 

36 

43 

68  59  97  84 

2. 

$73.50 

$0.82 

$9.36 

$0.64 

$31.39 

$0.78 

$26.52  $33.63  $46.56  $79.80 

$0.53  $0.45  $0.97  $0.36 

84 

53 

97 

36  69  48  75 

$68.88 

$33.92 

$75.66 

$19.08  $31.05  $46.56  $27.00 

a8I 

3 

b8| 

C45J 

d  l6l  1  e473|  ^  597 y 

4  4  o 

Set 

1. 

3)25 

64  f 

6]3l6 

152  — 

9175 

212 

5)228 

59, 

4)645  4)1)894  6)3)587 

804  916f  992| 

85 

2. 

3)637 

93| 

8)475 

96- 

7)564  5)4)583  8)7,939 

2  68^  1 ,622-f-  1 ,462y 

3. 

5)764 

7)654 

4)386 

8)549  6)9)737  3)4,387 

a 

b 

c  d 

Set 

86 

1. 

2. 

6  ? 

8  =  4 

4  ? 

6=3 

3  2 

6 

2  4 

8 

1  1 

=  3 

2  1 

=  2 

4  ?  2  2  ?  1 

8  =  4  8  =  4 

2  ?  1  3  11 

4=2  6=2 

1. 

7  eighths  —  1  eighth  6  eighths,  |  5.  1  half  +  1  half  2  halves. 

Set 

2. 

3  fourths  -  1  fourth  2  fourths,  or  1  6.  3  fourths  +  1  fourth  v 

4  fourths,  or  1 

87 

3. 

4  sixths  +  2  sixths  6  sixths, 

or  i  7.  1  sixth  +  3  sixths  v 

4  sixths,  or  y 

4. 

2  thirds  —  1  third  i  third 

8.  8  eighths  -  4  eighths  v 

4  eighths,  or  -i 

1. 

3,1. 
4  +  4 

4  i  ^ 

y,  or  1  D. 

2  1  i 

3  -  3  j 

9.  I  +  i{  13.  1  -  1 

4  2  1 

Set 

2. 

5,1 
8  +  8 

f,  orl  6. 

3.  1  2 

8  8  g-< 

ori  10.  t  -  t  {  14.  i  +  i  2 

2. 

88 

3. 

1,5 
6  6 

f  ,  or  1  7. 

5  1  4 

6  -  6 

orf  11.  f+  if  or  A  15.  I+I-3 

3  o  3  4 

-,or  1 

ori.  12.  S  -  i  i  16.  1-f  , 

8  '  °f  2 

■  — 

4. 

i,i 
2  +  2 

y,  or  1  8. 

3  1  , 

4  -  4f, 

360 


EXTRA  EXAMPLES 
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EXTRA  ACTIVITIES 


Set  93.  Turn  to  page  3.  For  Ex.  14, 
write  24  different  4-place  numerals,  16 
different  3-place  numerals,  12  different 
2-place  numerals,  and  4  different  1- 
place  numerals.  Use  each  digit  only 
once  for  a  numeral.  If  you  have  time, 
do  the  same  for  Ex.  15  and  16. 

Answers  will  vary. 

Set  94.  Turn  to  page  13,  rows  1-5 
at  the  foot  of  the  page.  Think  of  each 
2-place  numeral  as  a  3-place  numeral 
with  7  in  hundred’s  place.  Write  an¬ 
swers  at  once  without  showing  the  work. 

Set  95.  Using  numbers  shown  in 
lb,  2a,  2e,  2f,  and  3b  at  the  top  of  page 
17,  write  five  problems  that  must  be 
solved  by  using  addition.  *"jS| 

Set  96.  Using  numbers  shown  in  the 
last  5  examples  in  row  3  at  the  foot  of 
page  17,  write  five  problems  that  must 
be  solved  by  using  subtraction. 

Set  97.  Look  up  in  an  encyclopedia 
to  see  if  you  can  find  any  suggested  plan 
for  a  World  Calendar. 

Set  98.  Turn  to  page  45.  Write  five 
new  problems  using  information  shown 

in  the  table.  Answers  will  vary. 

Set  99.  Using  examples  shown  in 
rows  3  and  4  at  the  top  of  page  61,  write 
and  complete  14  sentences  in  which  you 
use  <  or  > .  For  Ex.  3a,  you  could  write 
“6  X  43  >  210.”  Answers  will  vary. 

Set  100.  Write  four  examples  like 
Ex.  1-4  at  the  foot  of  page  63  and  do 

362 


the  work.  Start  the  examples  this  way: 

1.  “If  n  =  497,”  3.  “If  n  =  639,” 

2.  “If/2  =  588,”  4.  “If n  =  384,” 

Examples  will  vary. 

Set  101.  Copy  the  table  of  multiples 
on  page  77.  Extend  each  row  to  show 
multiples  as  great  as  15  times  the  num¬ 
ber  in  the  left  column. 


Set  102.  For  each  of  Ex.  3-8  at  the 
foot  of  page  83,  write  two  different 
names  of  this  type:  (4x4)  +  (2  X  5). 

Answers  will  vary. 

Set  103.  Find  in  newspapers  or 
magazines  and  bring  to  class  some 
horizontal-bar  graphs,  like  the  one  at 
the  top  of  page  94.  Be  ready  to  explain 
to  the  class  what  the  graphs  show. 


Set  104.  Turn  to  page  101.  Read 
questions  1-3.  See  if  you  can  write  6 
questions  about  other  things  you  dis¬ 
cover  in  the  tables. 


Questions  will  vary. 

Set  105.  Look  u 


and  be  ready  to 


Set  106.  See  what  you  can  find  out 
about  telling  time  by  using  a  sundial. 


Set  107.  Turn  to  page  131.  Look 
at  Ex.  1-8  at  the  foot  of  the  page. 
Write  8  other  sentences,  4  of  which  are 
right  and  4  of  which  are  wrong. 

Answers  will  vary. 

Set  108.  You  know  about  using  your 
finger  inch,  arm  yard,  and  so  on.  List 
at  least  two  more  things  that  would  be 
good  units  to  use  for  an  inch;  for  a 
foot;  for  a  yard;  for  a  mile. 

Answers  will  vary. 


EXTRA  ACTIVITIES 


Set  109.  Look  in  newspapers  and 
magazines  to  see  if  you  can  find  some 
line  graphs  to  bring  to  class.  Be  ready 
to  explain  to  the  class  what  the  graphs 
show. 

Set  110.  Turn  to  page  151.  For  each 
of  Ex.  1-5  at  the  foot  of  the  page,  write 
another  exercise  of  the  same  kind. 

Set  111.  Make  up  2  A.  problems, 
2  S.  problems,  2  M.  problems,  and  2  D. 
problems  all  containing  tricky  words, 
as  on  pages  152-153.  PTblems 

Set  112.  Write  ten  4-place  numerals 
showing  multiples  of  2,  and  ten  4-place 
numerals  showing  multiples  of  3. 

Answers  will  vary. 

Set  113.  Make  a  map  of  the  section 
of  your  city  or  town  which  contains 
your  school.  Print  carefully  as  you 
label  the  line  segments  representing 
the  streets. 

Set  114.  See  if  you  can  write  five 
problems  all  having  hidden  questions 
(see  pages  200-201). 

Set  115.  Write  ten  4-place  numerals 
showing  multiples  of  4.  *",*wv*rrsy. 

Set  116.  Make  a  chart  showing  the 
following  five  different  polygons:  a 
triangle  having  no  right  angle,  a  triangle 
having  a  right  angle,  a  rectangle,  a 
square,  a  quadrilateral  that  is  not  a 
rectangle  or  square.  Label  each  picture 
you  have  drawn. 


Set  117.  See  if  you  can  find  out  the 
name  of  a  polygon  having 
pentagon  a.  5  sides.  1).  6  sides.  hexagon 
heptagon  C.  7  sides,  d.  8  sides.  octagon 


Set  118.  Find  out  if  the  number 
10,710  is  a  multiple  of  all  the  numbers 

It'sa  multiple  of 

Z,  3,  %  3,  o,  /,  8,  y.  2  3t5  6t7i  £nd  9_ 

Set  119.  See  if  you  can  list  5  num- 

The  sum  of  the 


i  ,  .  I  he  sum 

bers  whose  mean  average  5  number 
a.  5.  b.  8.  e.  7.  d.  6. 


s  is 


Set  120.  Make  five  square-shaped 
pictures  separated  into  100  parts  of  the 


same  size.  Shade  them  to  show'  a.  fhV 


}.  _25_ 

u.  100. 


c. 


75 
10  0* 


d. 


60 
1  0  0  ■ 


e. 


j_o_ 
1  00- 


Set  121.  Make  a  list  of  the  whole 
numbers  1  through  25.  For  each  w'hole 
number,  show  a  fraction  number  which 
has  the  denominator  4.  4-,  7,  7,  -7,  t, 

28  32  36  40  . 

—  —  —  —  and  so  on. 

Set  122.’  List  fraction  numbers  hav¬ 
ing  the  denominator  10  from  y5-  through 
y§.  Beside  each  fraction  name  for  yj 
through  y§,  see  if  you  can  wrrite  another 
name  in  mixed  form.  1 13,  1 1^,  1 1^,  and  50 

on  to  2-~  2  A  2  -2-  2-i  ond  so  on. 

10,  10,  10,  10, 

Set  123.  Make  tables  for  multiplying 
by  tens.  Have  the  first  row  10  X  1  = 
10,  10  X  2  =  20,  and  so  on  through 
10  X  9  =  90.  Have  the  second  row 
20  X  1  =  20,  20  X  2  =  40,  and  so  on 
through  20  X  9  =  180.  Continue  in 
this  way  until  you  have  finished  the 
row  beginning  90  X  1  =  90  and  end¬ 
ing  with  90  X  9  =  810. 
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EXTRA  ACTIVITIES 


Set  124.  Draw  a  graph  to  show  the 
mean  average  for  Jack’s  daily  earnings 
in  one  week— Monday,  $3;  Tuesday, 
$3;  Wednesday,  $5;  Thursday,  $2; 
Friday,  $4;  Saturday,  $7. 

Set  125.  Draw  six  different  pictures 
of  simple  closed  curves  for  the  class  to 
use.  For  each  picture  show  and  label 
points  in  the  curve,  in  the  interior  for 
the  curve,  and  outside  the  curve  (see 
page  259).  For  each  picture,  write  two 
questions  about  the  points  shown. 

Set  126.  Draw  pictures  of  four  dif¬ 
ferent  kinds  of  polygons.  Find  the 
perimeter  of  each. 

Set  127.  Show  on  the  same  graph 
two  paths  for  each  of  a-d  (see  page  273). 

a.  Time  spent  delivering  papers  on 
6  days  of  a  week 

b.  Miles  covered  in  4  days  on  a  trip 

c.  Money  spent  for  lunch  on  the 
5  days  of  a  school  week 

d.  Number  of  minutes  it  takes  to  get 
to  school  on  the  5  days  of  a  school  week 

Set  128.  See  if  you  can  find  out 
how  much  money  the  clerk  would  have 
to  have  on  hand  to  make  the  change 
for  Ex.  9-14,  page  275. 

Set  129.  Make  a  list  to  show  all  the 
names  you  know  (having  denominators 
no  greater  than  these  shown)  for 

a.  §  through  f  b.  §  through  £ 

364  See  text  page  284.  ^  ^  _ 

10 

1  _ 
10  ~ 

2 


Set  130.  Make  up  five  examples  for 
finding  the  mean  average  for  which  the 
answer  can  be  shown  in  mixed  form. 

Examples  will  vary. 

Set  131.  Find  in  a  newspaper  or 
magazine  and  bring  to  class  some  uses 
of  5-  and  6-place  numerals.  Be  ready 
to  explain  to  the  class  how  the  numerals 
are  used. 

Set  132.  Write  five  examples  for 
adding  fraction  numbers  and  five  exam¬ 
ples  for  subtracting  a  fraction  number 
from  a  fraction  number.  Be  sure  the 
sum  in  each  case  is  not  greater  than  1. 
Work  the  examples  yourself  to  make 
sure  they  can  be  worked.  E*°mples 

J  will  vary. 

Set  133.  Make  a  table  showing  the 
fraction  numbers  yo  through  y§.  Beside 
each  fraction,  write  the  decimal-fraction 
name  for  that  fraction  number.  v 

See  bottom  margin. 

Set  134.  Make  a  table  showing  the 
fraction  numbers  through  £§£.  Be¬ 
side  each  fraction,  write  the  decimal- 
fraction  name.  ^  =  o.oi;  =  0.02  ;  and  s  o  on . 

Set  135.  Make  a  table  like  the  one 
at  the  top  of  page  310  but  leave  empty 
the  spaces  below  the  place-value  names. 
Insert  in  your  table  the  following  nu¬ 
merals,  showing  each  digit  in  the  correct 
place- value  column: 

a.  1,865,249.37  d.  3,146,258.79 

b.  2,689,674.13  e.  4,359,167.28 

c.  5,425,831.67  f.  6,513,798.42 

^  =  0-3  nr0-6  To-0-9 

O-1  l^=0-4  T5  =  0-7  t£=1-° 

0.2  -4  =  0.5  A  =  0.8 


=  is  equal  to  page  25* 
^  is  not  equal  to  page  25 


Symbols 

( )  parentheses  page  8 
{  }  braces  page  4 


>  is  greater  than  page  25 
<  is  less  than  pa|e  25 


Terms  with  Illustrations 


Addends-sum  relationship  (page  15) 

When  you  know  two  addends,  add  to  find  the  sum. 
When  you  know  the  sum  and  one  of  its  two  addends, 
subtract  to  find  the  unknown  addend. 

Angle  (See  page  168) 


Array  (page  51) 


Associative  Property  (pages  8,  9,  18,  54,  55) 

For  5  +  2  +  8,  (5  +  2)  +  8  =  5  +  (2  +  8) 

For  2  X  3  X  4,  (2  X  3)  X  4  =  2  X  (3  X  4) 

Binary  operation 

A.,  S.,  M.j  and  D.  can  be  performed  on  only  two 
numbers  at  a  time,  so  we  call  them  binary  operations. 
Closure  (pages  7,  48) 

The  set  of  whole  numbers  has  the  property  of  closure 
for  A.  and  M.,  but  not  for  S.  and  D.  For  A.  and  M., 
when  whole  numbers  are  added  or  multiplied  the  an¬ 
swer  is  always  a  whole  number. 

Commutative  Property  (pages  8,  9,  54,  55) 

2  +  3  =  3  +  2  2  X  3  =  3  X  2 

Distributive  Property  (pages  335,  340) 

2  X  (4  +  30)  =  (2  X  4)  +  (2  X  30) 

(40  +  8)  2  =  (40  -t-2)  — f—  (8  -5-  2) 

Factors-product  relationship  (page  52) 

When  you  know  two  factors,  multiply  to  find  the 
product.  When  you  know  the  product  and  one  of 
its  two  factors,  divide  to  find  the  unknown  factor. 
Graph  (pages  94,  144,  145,  273) 

Identity  element  (pages  9,  55) 

for  A.  is  0.  7  +  0  =  7  and  0  +  7  =  7 
for  M.  is  1.  1X6  =  6  and  6X1=6 
Interior  for  a  simple  closed  curve  (page  259) 

All  points  lying  inside  the  curve  but  not  in  the  curve 
itself. 

Inverses (pages  26, 56) 

7  +  4  =  11;  11-4  =  7 

3  X  5  =  15;  15-5-3  =  5 
Line  (See  page  39) 

t  ^  ^  T  This  is  read  line  AB  or  line  BA. 

Mean  average  (page  228) 

When  several  non-equivalent  sets  are  thought  of  as 
equivalent,  the  number  for  each  of  the  equivalent  sets 
is  the  mean  average. 


Number  (pages  1,  4,  21) 

A  number  is  an  idea. 

Some  counting  numbers  are  1,  2,  and  3. 

Some  fraction  numbers  are  t,  |,  and  {a. 

Some  whole  numbers  are  0,  1,2,  and  3. 

Number  names  (pages  83,  95,  284,  306) 

2  +  4, 6, 9  —  3,  and  2  X  3  all  name  the  same  number. 
-|  and  |  name  the  same  number. 
jo  and  0.2  name  the  same  number. 

Number  sentence  (pages  15,  25,  49,  80) 

True  sentences:  3  +  4  =  7;  (9  —  5)  <  6 
False  sentences:  3  +  4X7;  (10  +  2)  >  15 
Open  sentences:  6  +4  =  □;  «  =  6  =  3 
Numeral  (pages  1,  2,  3,  290,  294) 

A  numeral  is  a  name  for  a  number. 

Perimeter  (page  268) 

The  distance  around  a  simple  closed  curve. 
Polygon  (See  pages  127,  209) 

A  O 

Triangle  Hexagon 


1,  ray  A  Y. 

Rectangle  (page  209) 

A  quadrilateral  having  4  right  angles. 

Segment  (See  page  39) 

This  is  read  line  segment  AB  or 
line  segment  BA. 

Set  (pages  4,  5,  6,  12,  21,  46,  316,  330) 

A  set  is  a  well-defined  collection  of  things  such  as 
objects  or  numbers  or  facts. 

Simple  closed  curve  (See  page  127) 

g+s5  A? 

A  simple  closed  curve  starts  and  ends  at  the  same 
point  and  does  not  cross  over  itself. 

Square  (page  209) 

A  rectangle  having  all  sides  of  the  same  length. 
Triangle  (page  209) 

A  polygon  having  3  sides. 


□ 


Quadrilaterals 


Ray  (See  pages  60,  168) 

y 

A 


This  is  re 


*Sampling  of  pages  where  idea  used. 
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Tables  of  Measurement 


Counting  Things 
12  things  ...  1  dozen  (doz.) 

Units  for  Weight 

16  ounces  (oz.)  .  .  .  1  pound  (lb.)  2,000  pounds  .  .  .  lton(T.) 


Linear  Units 

12  inches  (in.)  ...  1  foot  (ft.) 

3  feet  ...  1  yard  (yd.) 

36  inches  ...  1  yard 

5,280  feet  ...  1  mile 

1,760  yards  ...  1  mile 


Liquid  LI  nits 

2  cups  (c.)  ...  1  pint  (pt.) 

2  pints  ...  1  quart  (qt.) 

4  quarts  ...  1  gallon  (gal.) 


Drv  Units 

2  pints  (pt.)  ...  1  quart  (qt.) 

8  quarts  ...  1  peck  (pk.) 

4  pecks  ...  1  bushel  (bu.) 


Units  for  Time 


LTnits  for  Money 


60  seconds  (sec.)  . 

.  .  1  minute  (min.)  1  nickel  .  . 

.  5  cents 

60  minutes  . 

.  .  1  hour  (hr.) 

1  dime  .  . 

.  10  cents 

24  hours  . 

.  .  1  day  (da.) 

1  quarter  .  . 

.  25  cents 

7  days  . 

.  .  1  week  (wk.) 

1  half  dollar  .  . 

.  50  cents 

12  months  (mo.)  . 

.  .  1  year  (yr.) 

1  dollar  .  . 

.  100  cents 

365  days  . 

.  .  1  year 

1  dollar  .  . 

.  20  nickels 

366  days  . 

.  .  1  leap  year 

1  dollar  .  . 

.  10  dimes 

Number  of  I)a> 

s  in  a  Month 

January  (Jan.)  . 

.  .  31 

July  . 

.  .  31 

February  (Feb.)  . 

.  .  28  or  29 

August  (Aug.)  . 

.  .  31 

March  (Mar.)  . 

.  .  31 

September  (Sept.)  . 

.  .  30 

April  (Apr.)  . 

.  .  30 

October  (Oct.)  . 

.  .  31 

May  . 

.  .  31 

November  (Nov.)  . 

.  .  30 

June  . 

.  .  30 

December  (Dec.)  . 

.  .  31 
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Index 


Abacus,  see  Teachers’  Edition 
Activities,  Extra,  11,  362-364 
Addend,  see  Addition,  Subtraction 
Addends-sum  relationship,  15, 16, 19, 26, 35, 44, 49,  53, 
63,  67,  80,  92,  93,  107,  126,  139,  147,  177,  212, 
219,  233,  275,  313,  317,  321,  365 
Addition 

addends  in,  7,  8,  26,  316-317;  three  addends ,  18; 

four  addends ,  18;  five  addends ,  18 
using  Associative  Property  of,  8-9,  18,  214,  258,  365 
binary  nature  of,  8,  365 
carrying  in,  7,  17,  24,  214,  322-324 
chart,  317 

checking,  26,  143,  320 
closure  under,  7,  9,  365 
using  Commutative  Property  of,  8-9,  19,  365 
using  Distributive  Property  of  Multiplication  over, 
55,  103,  133,  164,  171,  214,  251-253,  277,  290, 
335,  365 

estimating  in,  27,  81,  111,  197,  288 

using  expanded  notation  in,  258 

facts,  10,  12-13,  316-317,  318 

of  fraction  numbers,  298-303,  360,  361,  364 

generalizations  for,  5,  7,  9,  24,  26,  67,  299,  330 

helpers  for  facts  in,  318 

identity  property  for,  9,  365 

inventory  tests  for,  10,  14,  17 

inverse  idea,  26,  365 

meaning  of,  5,  26 

mental  procedures  in,  12,  258,  318 

using  number-line  picture  in,  5,  27 

number  sentence  for,  see  Problem-solving 

pairs  of,  facts,  318 

practice  in,  13,  22,  29,  35,  44,  62,  72,  81,  90,  91,  107, 
113,  118,  125,  136,  139,  143,  154,  170,  174,  177, 
186,  192,  197,  205,  210,  212,  215,  223,  224,  230, 
232,  236-237,  248,  255,  258,  260,  264,  273,  275, 
280,  285,  286,  288,  323,  353,  354,  355,  356,  357, 
358,  360,  361 

problems  using,  5,  15,  16,  20,  23,  28,  45,  59,  64,  69, 
90,  92,  93,  100,  102,  107,  112,  138,  150-151,  152- 
153,  155,  169,  175,  181,  185,  191,  196-197,  198, 
199,  200-201,  202,  203,  204,  206-207,  213,  236- 
237,  278,  288-289,  302,  305,  362,  363 
properties  of,  8-9 

renaming  in,  7,  17,  24,  214,  322-324 
resurvey  of,  5,  7,  12-13,  18 
reteaching,  316-318,  320-324,  329 
sets  using,  facts,  12 
sum  in,  7,  8,  26,  316-317 
terms  in,  7,  316,  365 

with  2-place  numerals,  7,  12-13,  17,  18,  22,  320,  322 
with  3-place  numerals,  7,  14,  17,  18,  22,  320,  322, 
324,  329 

with  4-place  numerals,  24-25 
zero  in,  7,  9,  248,  318 


Angle,  see  Geometric  ideas 

Applications,  see  problems  under  Addition,  Division, 
Multiplication,  Subtraction 
Arrays,  50-51,  52,  98,  104,  133,  140,  162,  317,  331,  365 
Average,  228-233, 256-257, 286, 288-289, 363, 364, 365 

Betweenness,  243 

Binary  nature  of  operations,  see  Addition,  Division, 
Multiplication,  Subtraction 

Change,  making,  274-275,  364 
Charts 
addition,  317 
array,  317,  331 

division,  108,  142,  166,  176,  331 

measurements,  41 

multiples,  77,  78,  85,  362 

multiplication,  101,  135,  164,  172,  173,  331,  363 

place-value,  292,  294,  295,  309,  310 

for  problem-solving,  45,  291,  343,  344,  345,  347,  350 

Roman  numerals,  7 1 

subtraction,  317 

Checking,  see  Addition,  Division,  Multiplication,  Sub¬ 
traction 

Circle,  see  Geometric  ideas 

Closure,  see  Addition,  Multiplication 

Coins,  274-275,  364;  see  also  Money 

Commutative  Property,  see  Addition,  Multiplication 

Comparison,  6,  260-261 

Counting,  5,  56,  67 

Counting  numbers,  4,  56,  365 

Curve,  see  Geometric  ideas 

Decimals,  see  Fraction  number(s) 

Distributive  Property,  see  Division,  Multiplication 

Divisibility,  see  Tests 

Division 

arrays  for,  51,  104,  140,  162 
binary  nature  of,  365 
chart,  331 

checking,  56,  66,  80-81,  86,  87,  143 
using  Distributive  Property  in,  68,  82-83,  84-85, 
88-89,  113,  179,  214,  216,  289,  340,  341 
dividend  in,  76,  176 
divisor  in,  76,  78 
estimating  in,  81,  111,  197,  288 
factors  in,  52,  56 

facts,  with  factor  6,  104—106,  108,  110;  with  factor  7, 
132,  140-142;  with  factor  8,  162-163,  166;  with 
factor  9,  171,  176,  177,  178 
for  finding  number  for  fractional  part  of  a  set,  58 
generalizations  about,  51,  52,  53,  56,  58,  67,  68,  110, 
178,  183,  220,  330,  332-333,  340 
helpers  for,  108,  332-333 
inventory  tests  for,  57,  66 
inverse  idea,  56,  365 
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Division — Continued 
meaning  of,  50-51 

mental  procedures  in,  108,  289,  332-333 
multiples  used  in,  67,  76-79,  82,  85,  105,  110,  142, 
166,  220,  332-333 

using  a  number-line  picture  for,  51,  105 
number  sentence  for,  see  Problem-solving 
pairs  of,  facts,  51,  104,  140,  163 
practice  in,  69,  72,  81,  90,  106,  107,  113,  118,  125, 

136,  139,  141,  154,  170,  174,  177,  178,  180,  183, 

192,  205,  210,  212,  215,  217,  224,  236,  255,  260, 

264,  273,  275,  285,  288,  290,  296,  331,  356,  357, 

358,  359,  360 

problems  using,  53,  59,  65,  69,  79,  90,  92,  100,  102 
106,  107,  112,  138,  148,  150-151,  155,  167,  175, 
181,  186,  191,  196-197,  201,202,203, 206-207,213 
product  in,  52,  56 
quotient  in,  76,  282 
readiness  for,  67 
related  facts,  108,  166,  330-331 
remainder  for,  67,  68,  76-79,  82,  110,  170,  183, 
184-185,  188-189 
of  remainder,  282,  296 

renaming  the  dividend,  82,  84—85,  86,  113,  214 
resurvey  of,  50-53,  58 
reteaching,  330-333,  340-342 
tables,  108,  142,  166,  176 
terms  in,  76,  78,  176,  365 
with  a  2-place  numeral,  82-83,  86,  87,  184-185 
with  a  3-place  numeral,  68,  84-85,  86,  87,  88-89, 
188-189 

with  a  4-place  numeral,  178-179,  216-217 
unknown  factor  in,  52,  104,  162,  171 
zero  in, 52,  183-185,  188-189,  215,  216-217,  248 
Dividend,  see  Division 
Divisor,  see  Division 

Enrichment,  9,  19,  22,  29,  55,  62,  71,  83,  92,  103,  113, 
139,  143,  170,  180,  205,  235,  263,  272,  277,  280, 
see  also  Extra  Activities 

Estimating,  see  Addition,  Division,  Multiplication, 
Subtraction 

Even  numbers,  see  Numbers,  even 
Extra  Activities,  11,  362-364 
Extra  Examples,  13,  353-361 
Extra  Problems,  16,  343-352 

Factor,  see  Division,  Multiplication 
Factors-product  relationship,  48,  49,  52,  53,  56,  59,  63, 
65,  67,  80,  92,  93,  101,  107,  108,  126,  134,  135, 
139,  163,  171,  172,  173,  176,  177,  206,  207,  219, 
233,  247,  275,  313,  365 

Facts,  see  Addition,  Division.  Multiplication,  Sub¬ 
traction 

Fraction  number(s) 

addition  of,  298-303,  360,  361,  364 
using,  for  comparison,  260-261 
counting  by,  243,  247 
decimal  fraction  for,  306-310,  361,  364 
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denominator  of,  42-43,  114-115,  222,  238,  299 
generalizations  about,  42,  43,  116,  243,  299 
inventory  test  for,  21 

meaning  of,  21,  42,  1 14-1 15,  222-223,  238-239,  243, 
244, 281 

in  measurements,  38,  58,  302,  304 
names  for,  in  simplest  form,  284-285,  298-299, 
300-301 

names  for  wholes,  240-241,  282-283,  363 

number-line  picture  for,  238,  241,  242,  243,  244, 
246,  283,  284,  298,  299,  303,  306 
numerator  of,  116-117,  222 
for  part  of  a  set,  58,  223 

for  parts  of  a  whole  object,  42-43,  114-115,  222,  238 
relative  sizes  of,  42-43,  223 
resurvey  of,  42-43,  58 

shown  in  mixed  form,  244-245,  246,  303,  363 
shown  in  simplest  form,  284-285,  298-299 
subtraction  of,  298-303,  360,  361,  364 
see  also  Numeral  for  fraction  number 

Geometric  ideas 

angle,  168,  209,  247,  297,  363,  365 
circle,  115,  240,  259 
closed  curve,  127,  259,  279,  364 
curve,  39,  127 

drawing  models,  168,  209,  268-269,  297 
end  points,  39,  60,  168 

interiors  for  simple  closed  curves,  259,  279,  365 
line,  39,  127,  365 

line  segment,  39,  60, 211,  240, 243,  261,  283,  284,  365 
making  and  using  measurements,  268-269 
number  line,  5,  27,  48,  51,  105,  238,  241,  242,  244, 
246,  298,  299,  303,  306 
perimeter,  268-269,  365 
point,  39,  60,  259,  279 

polygon,  127,  190,  209,  259,  268-269,  363,  364,  365 
quadrilateral,  209,  247,  268-269,  363,  365 
ray,  60,  109,  168,  365 

rectangle,  43,  115,  116,  127,  137,  209,  268-269,  279, 
363, 365 

regions  inside  and  outside,  259,  279,  365 
resurvey  of,  39,  60 
right  angle,  168,  209,  247,  297,  363 
segment,  39,  60,  209,  211,  240,  243,  261,  268-269, 
283,  284,  365 
side,  209,  268-269 

simple  closed  curve,  127,  190,  209,  259,  364,  365 
square,  43,  115,  209,  268-269,  363,  365 
triangle,  115,  209,  259,  268-269,  363,  365 
Glossary,  365 

Graph,  94,  144,  145,  182,  256,  257,  273,  362,  363,  364 

Historical  material,  1,  70-71,  263,  272,  287,  362 

Identity  property,  see  Addition,  Multiplication 
Individual  differences,  see  Teachers’  Edition 
Inequalities,  25,  60,  109,  137,  174,  190,  197,  205,  210, 
218,  237,  311,  362 


Interiors,  see  Geometric  ideas 
Inverse  relationships,  26,  56,  365 

Lines,  see  Geometric  ideas  and  Number-line  pictures 
Logic,  35,  63,  92,  137,  212,  321 

Maintenance,  see  practice  under  Addition,  Division, 
Multiplication,  Subtraction  and  Tests  Mid- 
Chapter,  Tests  Progress 
Mathematical  sentences,  see  Number,  sentences 
Mean  average,  228-233,  256-257,  286,  288-289,  363, 
364, 365 

Meanings,  see  Addition,  Division,  Fraction  Numbers, 
Multiplication,  Subtraction 
Measurements 

dozen,  58,  281,  366 

dry,  128-129,  130-131,  190,  207,  366 

fraction  numbers  used  in,  58,  131,  302,  304 

of  geometric  figures,  268-269 

inventory  test  for,  21 

linear,  34-35,  124-125,  198,  268-269,  304,  363,  366 
liquid,  36,  126,  130-131,  190,  207,  211,  366 
making  and  using,  268-269 

mental  procedures  for,  34, 122-123, 124, 130-131,362 
of  pictures  of  polygons,  268-269 
reference,  34,  122-123,  124,  362 
tables  of,  35,  36,  38,  41,  129,  366 
temperature,  37,  144,  145,  210 
time,  40-41,  126,  211,  279,  362,  366 
weight,  38,  122-123,  362, ,366 
Mental  Procedures,  see  mental  procedures  under  Addi¬ 
tion,  Division,  Multiplication,  Subtraction 
Models,  see  Geometric  ideas 
Modern-mathematics  topics 

addends-sum  relationship,  see  Addends-sum  rela¬ 
tionship 

array  charts,  see  Arrays 
enrichment,  see  Enrichment 
estimating,  see  Estimating 

even  and  odd  numbers,  see  Numbers,  even  and 
Numbers,  odd 

factors-product  relationship,  see  Factors-product 
relationship 

geometry,  see  Geometric  ideas 
inequalities,  see  Inequalities 
inverse  idea,  see  Inverse  relationships 
logic,  see  Logic 

mathematical  sentences,  see  Number(s)  sentences 
n ,  see  n 

number  line,  see  Number,  -line  pictures 
other  names  for  numbers,  see  Names  for  numbers 
parentheses,  see  Parentheses 
prime  numbers,  see  Numbers,  prime 
properties  of  addition  and  of  multiplication,  see 
Addition,  Multiplication 
sequences,  see  Sequences 
sets,  see  Sets 
tables,  see  Tables 


Money 

working  with  numerals  representing,  17,  25,  29,  58, 
61,62,  64,  69, 72,  87,  89,  90,91,  100,  101,  107,  112, 
113,  118,  136,  153,  154,  161,  162,  169,  170,  175, 

180,  181,  184,  185,  186,  189,  192,  197,  201,  202, 

203,  205,  206,  210,  213,  224,  231,  232,  235,  236, 

237,  255,  260,  264,  274-275,  276-277,  278,  280, 

288,  329,  339,  342,  345,  346,  347,  348,  349,  355, 

357,  360,  364 
symbols  for,  87,  329,  339 

Multiples,  67,  76-79,  82,  105,  135,  142,  162,  171,  186- 
187,  208,  220,  224,  362,  363 
Multiplication 

arrays  for,  98,  132,  162 
using  Associative  Property  of,  54-55,  365 
binary  nature  of,  54,  365 
chart,  331 

checking,  61,  66,  143,  254-255 
closure  under,  54,  365 

using  Commutative  Property  of,  54-55,  97,  98,  99, 
101,  133,  254,  365 

using  Distributive  Property  of,  over  Addition,  55,  95, 
103,  133,  164,  171,  214,  248,  251-253,  277,  290, 
335,  365 

estimating  in,  81,  111,  164,  197,  288 
factors  in,  48,  54-55,  56,  96,  287 
facts,  330-331;  with  6  as  factor,  96-99,  103,  105; 
with  7  as  factor,  132-135;  with  8  as  factor,  162- 
164;  with  9  as  factor,  171-172,  174;  with  0  as 
factor,  48;  with  10,  11,  or  12  as  factor,  221 
generalizations  about,  48,  49,  52,  56,  67,  160,  161, 
249,  253,  271,  330,  332-333,  334 
helpers  for,  108,  134,  332-333 
identity  property  for,  48,  55,  365 
inventory  tests  for,  57,  61 
inverse  idea,  56,  365 
meaning  of,  46-49 

mental  procedures  in,  101,  103,  248,  263,  332-333 
number  sentence  for,  see  Problem-solving 
using  number-line  picture  to  find  product  in,  48 
pairs  of,  facts,  97,  98,  133,  163 
partial  products  in,  252-254,  270-271 
practice  in,  62,  66,  72,  81,  90,  107,  113,  118,  125, 
134,  .135,  136,  139,  154,  162,  170,  174,  177,  186, 

192,  205,  210,  212,  224,  236,  255,  260,  264,  273, 

275, 285, 288, 290, 331, 355, 356, 357, 358, 359,  360 
problems  using,  49,  59,  64,  69,  90,  92,  100,  102, 

107,  112,  138,  148,  150-151,  155,  165,  175,  181, 

191,  196-197,  199,  202,  203,  204,  206-207,  213 
product  in,  48,  56 
properties  of,  54-55 
relationships  in,  108,  134,  164 
remembering  in,  61,  336,  338 
renaming  in,  61,  214,  336-337,  338-339 
resurvey  of,  46-49 
reteaching,  330-333,  334—339 
tables,  101,  135,  164,  172 
terms  in,  48,  365 

with  one  2-place  numeral,  334-337 
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Multiplication — Continued 
with  one  3-place  numeral,  334-339 
with  one  4-place  numeral,  160-162 
with  two  2-place  numerals,  249-255,  270-271,  276- 
277,  363 

zero  in,  48,  56,  101,  135,  164,  172,  248 


for  an  unknown  addend  or  sum ,  15,  16,  19,  35,  44, 
49,  63,  67,  80,  92,  93,  107,  126,  139,  147,  177,  212, 
219,  233,  275,  313,  317,  321 
for  an  unknown  factor  or  product,  49,  52,  53,  59,  63, 
65,  67, 80,  92,  93,  107,  108, 126,  134,  139,  163,  171, 
173,  177,  207,  219,  233,  247,  275,  313 
Names  (other)  for  numbers,  1,  2-3,  25,  83,  95,  96,  223, 
240-241,  242,  246,  282-283,  284-285,  306,  307, 
362,  364,  365 

Notation,  see  Numeral,  expanded  form 
Number(s) 
cardinal,  365 
counting,  4,  56,  365 
even,  4,  101,  135,  142,  176,  186 
fraction,  42-43,  114-115,  222-223,  238-239,  243, 
244,  281,  365 

-line  pictures,  5,  6,  27,  48,  51,  105,  238,  241,  242, 
244,  246,  298,  299,  303,  306 
names,  see  Names  for  numbers 
odd,  4,  135,  142,  176,  186 
prime,  287 

rounded,  27,  81,  111,  197,  288 
sentences,  5,  16,  44,  46,  50,  52,  59,  67,  80-81,  86,  93, 
147,  148,  202,  203,  219,  233,  298-299,  365 
whole,  1,  4,  365 
Numeral 
Egyptian,  1 

expanded  form,  3,  295,  296,  309,  310 
for  fraction  number,  114-115,  222-223,  238-239, 
306-310 

as  a  name,  1,  2-3,  292,  294,  365;  see  also  Names  for 
numbers 

1 - place,  1,  362 

2- place,  1,  362 

3- place,  1,  362 

4- place,  2-3,  362 

5- place,  290-293,  364 

6- place,  290-293,  364 

7- place,  294—295 
Roman,  70-71 

for  whole  number,  1 
Numeration  syscems 
decimal,  1,  2-3 
Egyptian,  1 
Roman,  70-71 

see  also  Numeral  and  Place  value 

Oral  practice,  19,  27,  63,  67,  80,  81,  96,  108,  110,  131, 
134,  139,  141,  142,  151,  163,  164,  172,  176,  177, 
182,  183,  207,  212,  237,  248,  258,  289,  290,  296, 
318,  319,  331 

370 


Oral  problems,  49,  53,  100,  136,  144,  145,  167,  196, 
199,  202,  203,  213,  236-237,  256,  273,  305 

Parentheses,  8,  25,  54-55,  60,  95,  96,  133,  171 
Parts 

of  objects,  21,  42-43,  114-115,  222-223,  238-239, 
240,  306,  307 
of  sets,  21,  58,  239,  241 
Perimeter,  see  Geometric  ideas 

Place  value,  2-3,  24,  27,  68,  82,  84-85,  88-89,  160-161, 
178-179,  184,  188-189,  216,  249,  250,  251,  252- 
253,  270,  290-291,  292-293,  294,  295,  306,  307, 
308,  309,  310,  362,  363,  364 
Point,  see  Geometric  ideas 
Polygon,  see  Geometric  ideas 

Practice,  see  Addition,  Division,  Multiplication,  Sub¬ 
traction 

Primes,  see  Number(s),  prime 
Problems 

with  data  missing,  102,  236-237,  305 

Extra,  16,  343-352 

using  fraction  numbers,  302 

using  a  number  from  another  problem,  53,  64,  278 
oral,  49,  53,  100,  136,  144,  145,  167,  196,  199,  202, 
203,  213,  236-237,  256,  273,  305 
with  situations  requiring:  division,  65,  79;  sub¬ 
traction,  6 

with  two  steps,  199,  200-201, 202, 203,  204,  206-207, 
213,  228-235,  278,  280,  286,  288-289 
with  unnecessary  data,  20,  191,  278,  311 
see  also  Addition,  Division,  Multiplication,  Subtrac¬ 
tion 

Problem-solving 

using  addends-sum  relationship  in,  5,  6,  15,  16,  20, 
23,  28,  45,  49,  53,  59,  64,  69,  90,  92,  93,  100,  102, 
107,  112,  138,  150-151,  152-153,  155,  169,  175, 
181,  185,  191,  196-197,  198,  199,  200-201,  202, 
203,  204,  206-207,  213,  236-237,  278,  288-289, 
302,  305 

differentiating  operations  in,  15,  20,  23,  26,  45,  49, 
53,  64,  69,  100,  102,  138,  148,  150-151,  155,  169, 
175,  191,  196-197,  236-237,  305,  311,  343-352 
using  factors-product  relationship  in,  49,  53,  59,  64, 
65,  69,  79,  90,  92,  100,  102,  106,  107,  112,  138, 
148,  150-151,  155,  165,  167,  175,  181,  186,  191, 
196-197,  201,  202,  203,  204,  206-207,  213,  278, 
288,  304,  311 

finding  the  hidden  question,  199,  200-201,  202,  203, 
206-207,  278,  288-289 
generalizations  for,  5,  6,  49,  51,  53,  58,  229 
helps  for,  146-147 

techniques  used  in:  explaining  the  n-example  for  a 
2-step  problem,  202,  228 ;  deciding  which  problems 
cannot  be  worked,  102,305;  discovering  unnecessary 
data,  20,  191,  278,  311;  estimating  answers,  112, 
155,  169,  196-197;  finding  errors,  181;  labeling 
answers,  16,  23,  65,  153;  making  n-sentences  for 
problems,  15,  16,  49,  53,  65,  69,  90,  112,  138,  147, 
148,  150-151,  152-153,  175,  185,  191,  202,  203, 


Problem-solving — Continued 

204,  206-207,  213,  231,  236-237,  278,  288-289, 
311 J  making  problems  from  a  story,  136,  185,  280; 
making  problems  according  to  directions,  28,  59, 
107,  201,  363;  making  problems  for  n-sentences, 
92,  93,  107;  mental  procedures  for,  26,  213;  using 
picture,  94,  144,  145,  182,  198,  256-257,  273,  304; 
providing  missing  data,  102;  telling  which  operation 
to  use,  69,  90,  175,  311;  telling  why  use  certain 
operation,  15,  64,  138,  202,  311;  using  a  table, 
45,  198,  291,  343,  344,  345,  347,  350;  watching 
out  for  tricky  words,  152-153 
tests  for,  31,  72-73,  119,  156-157,  193,  225,  264-265, 
312 

Product,  see  Division,  Multiplication 
Properties,  see  Addition,  Multiplication 

Quadrilateral,  see  Geometric  ideas 
Quotient,  see  Division 

Ratio  idea,  260-261 

Rational  numbers,  see  Fraction  numbers 
Ray,  see  Geometric  ideas 
Rectangle,  see  Geometric  ideas 
Regions,  see  Geometric  ideas 
Remainder,  see  Division 

Renaming,  see  Addition,  Division,  Multiplication, 
Subtraction 

Resurvey,  see  Addition,  Division,  Multiplication, 
Subtraction,  Fraction  numbers,  and  Geometric 
ideas 

Reteaching,  see  Addition,  Division,  Multiplication, 
Subtraction 

Roman  numerals,  see  Numeral,  Roman 
Rounded  numbers,  27,  81,  111,  197,  288 

Segment,  see  Geometric  ideas 
Sentences,  see  Number,  sentences 
Sequences,  29,  56,  235,  280 
Sets 

of  addition  using  facts,  12-13 
combining,  5 

of  counting  numbers,  4,  29 
empty,  4 

equivalent,  46-47,  50-51,  58,  132 
of  even  numbers,  4,  29 

of  facts,  addition  and  subtraction,  4,  10,  11,  12-13, 
316-317;  multiplication  and  division,  97,  98, 
104-105,  132,  162-163,  171,  330-331 
of  fraction  numbers,  21 
of  objects,  4,  5,  58,  365 
members  of,  4 
numbers  for,  5,  6 
of  odd  numbers,  4,  29 
removing  subset  from,  6 
subsets  of,  5,  6,  50-51,  58 
of  subtraction  using  facts,  12-13 
use  of  braces  to  show,  4,  97,  132,  162,  171 
of  whole  numbers,  4 


Social  applications,  see  problems  under  Addition,  Divi¬ 
sion,  Multiplication,  Subtraction 
Square,  see  Geometric  ideas 
Subtraction 

addend  in,  7,  26,  316-317 
binary  nature  of,  365 
chart,  317 

checking,  26,  143,  320 
difference  in,  6 

estimating  in,  27,  81,  111,  197,  288 

facts,  11,  12-13,  316-317 

of  fraction  numbers,  298-303,  360,  361,  364 

generalizations  for,  6,  7,  24,  26,  53,  67,  299,  330 

helpers  for  facts  in,  319 

inventory  tests  for,  11,  14,  17 

inverse  idea,  26,  365 

meaning  of,  6,  26 

mental  procedures  in,  12-13,  296,  319 
using  a  number-line  picture  for,  6,  27 
number  sentence  for,  see  Problem-solving 
pairs  of,  facts,  316-317 

practice  in,  13,  22,  29,  35,  44,  62,  72,  81,  90,  91, 

107,  113,  118,  136,  139,  143,  154,  170,  174,  177, 

186,  192,  197,  205,  210,  212,  223,  224,  236,  248, 

255,  260,  264,  273,  275,  285,  288,  326,  353,  354, 

355,  356,  357,  358,  360,  361 
problems  using,  6,  15,  16,  20,  23,  28,  45,  53,  59, 
64,  69,  90, 92,  93, 100,  102,  107,  1 12,  138,  150-151, 
152-153,  155,  169,  175,  181,  185,  191,  196-197, 
198,  199,  200-201,  202,  203,  204,  206-207,  213, 
236-237,  278,  280,  288-289,  302,  362 
renaming  in,  7,  17,  24,  214,  325-328 
resurvey  of,  6,  7,  12-13 
reteaching,  316-317,  319,  320-321,  325-329 
sets  using,  facts,  12-13 
sum  in,  7,  26,  316-317 
terms  in,  7,  365 

with  2-place  numerals,  7,  12-13,  17,  22 
with  3-place  numerals,  7,  14,  17,  22 
with  4-place  numerals,  24-25 
zero  in,  7,  248,  319 
Sum,  see  Addition,  Subtraction 
Symbols,  1,  4,  25,  37,  40,  46,  50,  68,  70,  76,  306,  340 
see  also  Inequalities,  n 

Tables 

of  addition  facts,  317 

of  division  facts,  106,  108,  141,  142,  166,  176,  331 
of  measurements,  35,  36,  38,  41,  129,  366 
of  multiples,  77?  362 

of  multiplication  facts,  99,  101,  133,  135,  164,  172, 
331 

of  place  values,  292,  294,  295,  309,  310 
for  problems,  45,  291,  343,  344,  345,  347,  350,  362 
of  Roman  numerals,  71 
of  subtraction  facts,  317 
Terms  and  illustrations,  365 
Tests 

Computation,  33,  75,  121,  159,  195,  227,  267,  315 
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T  ests — Continued 

Diagnostic,  30,  73,  118,  157,  192,  226,  265,  313 
Divisibility,  186-187,  208,  224 
Inventory,  10,  11,  14,  17,  21,  57,  61,  66 
Meanings,  32-33, 74-75,  120-121,  158-159,  194-195, 
226-227,  266-267,  314-315 
Mid-Chapter,  109,  137,  149,  173,  190,  210-211,  218- 
219,  247,  262,  279,  297 

Problem,  31,  72-73,  119,  156-157,  193,  225,  264- 
265,  312 

Progress,  63,  131,  151,  182,  207,  258 
Trial,  addition  and  subtraction,  321,  323,  324,  326, 
327,  328;  multiplication  and  division,  332,  337, 
339,  342 


Triangle,  see  Geometric  ideas 


Whole  numbers,  see  Number(s),  whole 


Zero, 

in  addition,  7,  9,  248,  318 

in  division,  52,  183-185,  188-189,  215,  216-217,  248, 
332 

in  multiplication,  48,  56,  101,  135,  164,  172,  248 
on  number  line,  5,  6,  48,  51 
in  set  of  whole  numbers,  4 
in  subtraction,  7,  248,  319 


Illustrations  by  Barker/Black  Studio,  Inc.  and  Magnuson  &  Vincent,  Inc. 
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